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NERVA PROGRAM
NUMBER: RI01-NRP-7 00 REVISION

RELIABILITYPROCEDURE
EFFECTIVE DATE:

30 September 19_0 CATEGORY III

SUPERSEDES:

,_ COMPONENT SPECIFICATION NUMBER:

I.0 PURPOSE

This procedure will detail the component specification reliabilityrequirements for s _ppliers

to follow in order to achieve assigned reliability apportionment nuu:erica/ va/ues.

Z. O APPLICABLE DOCUNIENTS

Z.I Reliability Program Plan, Data Item R-101

Z. Z Subcontractor and Vendor Reliability Plan, NRP-70i

2.3 Vendor Rating and Control System and Reliability Audit, NRP-70Z

Z.4 Parts and Materials Data Selection and Control System, NRP-704

2.5 Identification and Control of Trend Chxracteristies, NRP-506

Z.6 Development and Implementa.tlo,_ of Trend Data Momtoring System, NRP-507

Z.7 Analysis and Verifxcation of Trend Characteristics, NRP-508

Z.8 Reliability Data Collection and Reporting System, NRP-703

Z.9 Component Failure Mode Analysis, NRP-301

Z.10 Single Failure Point Reporttng Analysis, Correction and Closeout, NRP-306

2.11 Reliability Apportionment, NRP-303

2,12 Failure Resolution Board Charter for Operation of the NERVA Program Failure

Control System, M001-GOP03-WZ6]al

3.0 POLICY

3.i NERVA specifications will include reliabilityand trend data analysis requirements,

assigned component reliability apportionment numerical values, and a useful liferequirement. In

addition, the specifications will require the methods of assessing the reliability, failure reporting and

analysis and documentatxon of time and cycle data.

4.0 PROCEDURE

4,1 Requirements

• 4.1.1 The component spc.cif_cation will specify a total operating and non-operating life

' requirement.

i PAGE 1 OF 3
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•ERVA PROGRAMPROCEDURE  0, RPT00

4.1. 2 The component specification will state a numerical reliabilityapportioned

: _alue for the total useful lifeand the associated environment.

4. Z The component specification shall require the following methods of assessment:

4. Z. 1 A detailed Failure Mode Analysis (FMA) will be performed per NRP-301,

The FMA shall identify mechanisms of failure in order to assure that proper analysis or testing has

or will be conducted to evaluate the mechanism. The FMA provides the basis for screening the

critical failure modes which will be subjected to a probabilistic design analysis for assessment.

4,2.2 Trend Data Characteristics will be identified, reported and analyzed per

NRP-506, 507 and 508.

4.Z.3 Single Failure Points (SFP) shall be identified, reported, analyzed, corrected

or closed out per NRP-306.

4.2.4 A preliminary ran_king and &Dportiorunent of the component reliability

allocation to the detailed piece part level shall be pro,,ided per NRP-303.
4

4.Z.5 Assessment at the piece part level usin[,analytic__lmethods should follow the

guide lines of the NRP-400 series procedures.

4.2.6 Assessment by testing will generally require the following:

_ (a) Use of statistically designed acceptance testing in order to estimate
3

the expected mean andvar_ance of each measured response variable. This requires an examination

of the expected flight environments and their levels which wiU aifect the response variables of

i interest. In addition, estimates are required of the precision and accuracy of the test instr,nnentation

• _ used in measuring the response variable, the extent of the interactions that can be expected among

_ the imposed environments, and the expected repeatibility of the response variables.

il (b) Determination of the functional relationship between measurableresponse variables. This requires an analysis of how shifts in one response variables e/feet the

'_ other response variables. A detailed failure mechanism may assist in this determination.

} (c) Definition of the boundaries of each response variable, outside of which,
} external compensation is required to prevent engine system failure. For response variables where

l, continuous measurements during atest a;'e available, estimates of the rnean and variance may be

} derived from each simulated thrust cycle. For response variables with single data measurements

: per test, the results of several successive tests may be grouped to provide estimates of mean and

•_ variance.

I
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ERVA PROGRAMPROCEDURE No. Rlol-. RP-,oo

(d) Determination of the probability" of not exceeding the limzts on each

response variable. Combine the probabzlities ustng a component ,'oath model which depicts the

response vat,able relationships.

(e) Acceptance of the design if the part is more reliable than the rehabllity

requirements and a redesign if the part does not meet the reliability requirement.

(f) Definition of _ qualification test program _'hich will evaluate component

ability to meet the useful life and maximum environmental exposure. These tests verify changes in

Frobabihty of meeting the engine limits as a function of time or cycles. Changes in reliability as a

function of time or cycles wouldbe indicated by shifts in means and/oz variance. More than one

mission duty cycle per component may be required in order to statistically define these shifts.

4.3 During development, acceptance or qualification testing where a failure occurs, a

Departure Report shall be generated and transmitted to ANSC Failure Resolution Board (FRB)

Secretary. In addition, a Failure Analysis Report with the corrective action will also be conducted

and submitted to the FKB Secretary per M001-GOP03-WZ61al.

4.4 Detailed time and cycle records shall be maintained for any parts subjected to

functional tests. The records shall be identified by part number and serial number of the part

undergoing the test, test type and date. These records will be forwarded to ANSC Reliability in a

timely manner as specified tn NRP-703.

5.0 RESPONSIB ILIT Y

5.1 Systems Engineering will be responsible for defining the design requirements

consistent with system operation.

5. Z Reliability will assign component reliabi]ity apportioned numerical values, will

assist the designer in establishing methods of reliability analysis and ._tatistical test planning, and

,rill assure that the reliability requirements and method_ of ._ssessme,_t are incorporated in the

s pecificat_on.

5.3 The cognizant component deszgn engineer is responsible for the assessment of the

reliability of the component and proper analysis of all failures. In addition, the design engineer is

respon.ible for those Procurement documents specifying the methods of assessment which will be

performed by the vendors.

5.4 Quality Assurance is responsible for documentation of failures and time and cycle

recording,

i ,
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NERVAPROGRAM .UMBER:RJ0,-NRP-701 REvzs,G
[.

RELIABILITYPROCEDURE EFFECTIVEDATE:
30 September 1970 CATEGORY III

SUPERSEDES:

SUBCONTRACTOR AND VENDOR NUMBER:
DATE:

RELIABILIT Y PLA/WS
APPROVED BY: .

I.0 SC OPE

]?his document s L, forth guidelines for suhcontractors and vendors of the NERVA prime (ANSC)

and major subcontractor (WANL) who _re required to prepare reliability plaLs. The requirement for

this document is established in R-101, Reliability Plan.

Z. 0 APPLICJ_JbLE DOCUMENTS

2.1 Data Item R-IOI, Reliability Plan

Z.2 NRP-700, Component and Procurement Specification Reliability Requirement

Z.3 NERVA Program Procedure, m001-OOP03-W261al, Failure Resolution Board Charter

for Operation of the NERVA Program Failure Control System.

, Z.4 Data Item P-017, Quality Control Plan

$_ 3.0 POLICY

,¢
% 3. l General

NERVA engineering is responsible for ensuring that the reliability of system elements

obtained from subcontractors meets the reliability requirements of the engine system. ANSC andWANL

Reliability is responsible for ensuring that all subcontractors and vendors perform the required

reliability activities delineated in R-101.

3.2 Suppliers to ANSC and WANL Requirements

All elements of the NERVA engine system, designed and built to ANSC and WANL require-

ments by a subcontractor, shall have applicable numerical reliability requirements and the methods of

demonstrating compliance to these requirements included in a specification covering the design and

performance requirements for that item. Each supplier shall develop reliability methods and procedures%

_ which shall comply with the specification requirements hereiP, and ob*_io ANSC oz"WANL Reliability

" J PAGE 1 OF 4

1976069781-006



m
F

.ERVA PROGRAMPROCEDURE No:Ri01XRPT01
-- - ran,,

ai,proval prior to fabrication of the first article. The method to be followed in deter:nining these

: requirements is outlined in NAP-700.

" 3.3 Suppliers of Items Fabricated to ANSC and WANL Designs

For elements of the NERVA engine subsystem, fabricated to designs furnished by

ANSC or WANL, the design reliabilityis an ANSC or _rANL Reliability responsibility. The supplier

shall be responsible for providing assurance that his end product satisfies the reliability require-

ments specified in the purchase order, Reliability shall assure that the purchase order imposes the

reliability and failure reporting requirements.

3.4 Suppliers of Standard Parts, Comn,ercial Parts and Materials

Reliability shall be responsible for reviewing design doctu-nents prior to release to

ensure that standard parts, commercial parts and materials are selected for use in the NERVA

engine system on the basis of proven qualification of each part/material for its application(s).

When adequate commercial specifications do nut exist (as determined jointly by Reliability and

Engineering) specifications shall be prepared for any part or material used in the NERVA engine

system. Specifications shall include applicable reliability, mission and packaging requirements.

Where adequate applicable qualification data are not available, Engineering shall

design and monitor the conduct of qualification tests with Reliability review on the materials and

parts. The qualification test shall be designed to establish the test article's adequacy in meeting

specification requirements and to develop acceptance test criter,a. Qualification status of parts

and materials shall be reported in +he qualification status list prescribed in R-101.

All material and part specifications and test plans for parts proposed for qualification

testing shall be submitted for SNPO-C review prior to release.

4.0 PROCEDURES

4.1 Control of ANSC and W2uNL Reliability Program

Control of the WANL Reliability Program will be as specified in Reliability Plan,

R-101, and as indicated below.

k

4.2 Control of Supplier's Designing and Building to ANSC Requirements.

4.Z.l Design Requirement Specifications

ANSC or WANL reliability, as applicable, will provide the reliability

requirements for supplier end items. This will include a numerical statement of the reliability to

L ..... I
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,ERVA PROGRAMPROCEDURE  lOl-. 'Rp. ol

: be demonstrated and a statement of the minimum reliability test and analysis program which m,_.st be

satisfactorily performed to demonstrate product adequacy. The program requirements will be

defined by reference to design and performance specifications. The ANSC Reliability IManager or

his designee will review all applicable design documentation (drawings, specifications, etc.) prior

to final approval by A.NSC Reliability to assure that the reliability and demonstration requirements

are adequately and properly stated.

4.2. Z Supplier's Reliability Plan

: Supplier reliability plans, where required, will be submitted for Reliability

review and approval prior to fabrication. Changes to supplier plans will be negotiated and formal

,_ approval forwarded via the cognizant ANSC or WANLbuyer. Typical subjects robe covered in the

t p]a_, are enumerated as follows:

a. Relationship of Progra, n Elements to the Reliability Program

b. Program Scope and Requirements

c. Reliability Data Item Requirements

d. Management for Reliability

e. Design-Reliability Methodology

f. Probabilistic Design Analysis and Reliability Prediction (failure mode

analysis, failure- probability, modeling, predictions, methods)

4

g. Supporting Reliability Ana)ysis (apportionment, materials selection,

parts application, data, maintainability, training)

h. Testing, Reliability Evaluation and Manufacturing Control

(statistical test planning and test plau review, trend data,

" failure reporting, analysis audcorrective action and

assessment)

4.2.3 Supplier Progress Reports

When required, periodic progress reports will be reviewed by Reliability

and comments forward to the cognizant buyer for transmittal to the supplier within five working days.

' I
J............ I
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,ERVA PROGRAMPROCEDURE No. RlOl-NRP-7ol

4.2,.4 Monitoring the Supplier's Program

Reliability will furnish Quality Control and Purchasing with a listing of

$igniflcant design features, along with development, qualification or acceptance ;ests, manufacturing

C process, etc., which have particular reliability significance, so that the assigned ANSC Supplier

Quality Representative (SQR) may giv°_ such items the necessary' attention at the su[plier's facility.

4.?-.4.1 Failure Reporting, Analysis and Corrective Action

Failure reports originated by suppliers will be reviewed by

NEKVA Reliability to evaluate the analysis and corrective action to assure that the reliability of

the supplier's end item will not be degraded. FRB will approve all corrective action prior to

implementation. When necessary, Reliability will negotiate through the cognizant ANSC buyer to

impose additional requirements or additional corrective action to improve or restore the reliability

of the supplier's product. (Refer to paragraph Z.3)

4.3 Control of Supplie_-s of Standard Parts, Commercial Pa.rts &n_ Materials

4.3.1 D,,ring review of design documents prior to Reliability approval, the

cognizant Reliability engineer will aid in ascertainin 8 that standard parts, commercial parts, or

materials specified therein, have been qualified for the intended use. Unqualified parts/materials

will undergo a qualification program to satisfy the requirements of paragraph 3.4.

4.3.2 Reliability will review all qualification test data to ensure that the item

under test will not degrade the reliability of the assembly, component or system in which it will

eventually be used.

PAGE 4 OF 4
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NERVA PROGRAM  UV,BER: REV,.
RELIABILITYPROCEDURE E FECTIVEDATE: II1

30 September ]970 CATEGORY

SUPERSEDES:

t NUMBER:

VENDOR RATING AND CONTROL AND RELIABILITY AUDIT DATE:

" APPROVED B__ _ / ;

'h

1.0 _URPOSE

The procedure will describe vendor rellablllty pre-evaluatlon techniques, required vendor reliability

control systems, and formal and impromptu vendor reliability audit systems. The requirements for rhls _ocu-

ments are set forth on Data Item R,.IOI, the Reliability Program Plan.

2.0 DOCb'V_:_S

2.1 Data Item R-IOI Reliability Program Plan

: 2.2 _RP 700 Component and Procurement Specification Reliability Requirements

2.3 Data Item P-OI7 Quality Control Plan

2.4 NEP 701 Subcontractor end Vendor Reliability Plans

3.0 POLICY

3.1 NERVA rellability Is responsible to ensure that NERVA system elements received from sub-

contractors meet the reliability requirements of the EERVA engine system. This shall _nclude the nuclear

subsystem contractor.

3.2 The reliability systenJ of all subcontractors shall be evaluated by ANSC rellabillty, con-

slstent with the level of engineering effort, prior to placement of contracts for NERVA system elements.

3.3 During the course of a subcontractors activities on a contract for a NERVA system element,

a reliability control system will be conducted consistent with the level of englneerlng effort.

3.4 A system of formal _nd impromptu audits of s subcontractor wlll be conducted consistent

with the level of engineering effort required.

4.0 PROCFDURE

4.1 Pre-evaluatlon of candidate s,,_.on.ractor Reliability

?
t

j PAGE i OF 3 :
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,ERVA PROGRAMPROCEDURE No:

4.1.1 Evaluation of candidate subcontractors shall be based upon records of relia-

bility performance, existence and adequacy of reliabllity procedures and, as necessary, an on-slte

survey o_ the suppliev's reliability system.

4.1.2 Results of the evaluation shall be documented and provided to the NERVA

Prime and Subcontractor Administration for use in selection of subcontractors, and will be available

to SN_O-C for review.

4.1.3 A candidate subcontractor shall have an identifiable and functioning reliability

effort.

4.1.4 The physical plant of the candidate subcontractors shall reflect the effective

influence of a reliability system.

4.1.5 The candidate subcontractor shall have qualified reliability personnel in

adequate numbers to perfolm the reziability function "equired.

4.1.6 The failure reporting, analysis and correction system shall be s,,bJect to ,-

approval by ANSC reliability.

4.1.7 An internal reliability auditing system is required. Results of audits shall [

be available. Necessary corrective efforts and results shall be documented.

4.1.8 _ effective ven_o_ reliability rating, control and audit system shall be in

effect.

4.2 Control of Subcontractor Reliability

4.2.1 A reliability plan is required and shall be subject to approval by ANSC reliability

4.2.2 Periodic reliability progress reports to ANSC reliabillty are required.

4.2.3 The subcontractors reliability program will be monitored routinely by the

assigned ANSC supplier quality representative.

4.2.4 An ANSC reliability represr,ntative shall have the right to attend but not

participate in subcontractor ERB/MRB/FRB meetings.

,[
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1

4.2.5 Reports of analysis of reliability problems shall be _ubmitted. ; specific

re_urt _ay be requested by ANEC reliability. The results are subject to approval by ANSC reliability.
v

4.2.6 Changes to r.llabillty procedures, organizatlon, program plan and physical

: plant concerned shall be subject to approval by ANSC reliability.

%

4.2.7 Formal or impromptu reliability audits may he conducted by ANSC reliability

in accordance with Seetlon 4.3.

!

4.3 Subcontractor Reliability Audit System !

[
Formal or impromptu reliability audits may be held of the subcontractors reliability

program by ANSC reliability provided reasonable notice is given the subcontractor. Audits may evaluate

adequacy of the following if required:

! 4.3.1 The reliability program plan.

4.3.2 Implementation of the reliability program plan.

4.3.3 _eliabillty progress reportS.

4.3.4 The failure reporting, analysis and corrective action system.

4.3 5 The reliability organization.

4.3.6 The internal reliability auditing system.

4.3.7 The suppller rellability rating, control and audit system.

4.3.8 Reliability procedures.

4.3.9 Reliability contrlbuticns to and approval of te_t planning including statistical

tPcbnlques.

4.3.10 Reliability apportlomnentS, assessments and predictions.

4.3.11 Reliabillt' ,nathematlcal modeling.

4.3.12 _ellability inputs to specifications.

4.3.13 Materials properties determination with consideration of statistical

distributions.

4.3.14 Reliability data acquisition system and historical data records.

4.3.15 Determination and records o_ failure rates.

4.3.!6 Reliability imput and influence upon design.

4.3.17 Reliability contributions to .rsde studles and redundancy studies.

4.3.18 Part and materials application.

4.3.19 Safety study support including hazard analysis ano fault tree analysis.

4.3.20 Computer modeling of reliability problems, i

4.3.21 Rellabili_y trslni1_ plogram including design reliability technlq_,as.

4.3.22 FMECA/FMA studies.

i , , A
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NERVAPROGRAM r U .ISF.R: REV,S,Or
RELIABILITYPROCEDURE EFFECTIVEDATE:

30 September 1970 CATEGORY Zll
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IU_,_BER:
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REPORTING SYSTEM (REDCRS) APPROVE D BY: ,

,
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.,ERVA PROGRAMPROCEDURE No:R,01-: Rv-:03

1.0 PURPOSE

A central rehability data file }:as long bee:: recogn:zed as being esser.t-al to realistxc assessment

of current project rehabiiity levels. The need for support to an effective closed loop failure reporting

and corrective action Jysten_ xs paramount to d_minlsh po:ential cost impact. In addition, the reliability

data file provides an invaluable source of fac:s to s,'pport Reiiahili:y/Design Methodology.

The purpose of this procedure is to prov:de the me'hods by which the reliab{litydata collection

and reporting systena (REDCRS) shall effect the accum.:lation, storage and dissemination of reliability

data in the .NER'%'t%Program. It dehneates the respons:b:htxes for Eng!nver:ng, Xlan,:factzr2ng, Quality

Assurance, Test Dzvisxon and other ._pace systems support groups.

The requirement for this procedure is set forth in Data Item R-101, The NERVA Reliability

Pro@ram Plan.

2 . G APPLICA.B LE DOC UME?:TS

2.1 NERVA Reli;thility Program Plan, Data lterr,. P)01

2.2 NERVA Product Assurance Program Plan, Data Item P-017

Z.3 Reliabxhty Allocations, AssessI_nents, and Analysis Report, Data Item R-202

2.4 NERVA Trend Data Implementation Plan 785C-0742.

2.5 Failure Summary Reports, AFSCM/APLCM 310-I R-105.

• 2.6 Single Failure Poi::t Reporting, Analysis Correction and Closeout, Procedure NRP-306.

2.7 Glossary of Reliabdxty Terms, Procedure .":RP-307.

2.8 Roliabdit.v i_cview of Test Plans, Procedure NRP-501

2.9 Failure Analysis and Corrective Action. Proccd,are NRP-504

, 2.10 ldenhflcation and Control of Trend, Char_.cteristics. Procedure NRP-506

Z.]l Development and'tnnplcrreutat_on of Trend Characterxst_c Monitoring Systems, Procedure

NRP-507,

K 2.12 Analysis and Verificatxon of ]?rend Characteristics, Procedure NRP-508. i

L
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,ERVA PROGRAMPROCEDURE No RlOl, RP-7OS

2.13 Component and Procuremrnt 5_)ecification Reliability Requirements, Procedure NRP-700

2.14 Subcortr_ctor and _'endcr Rel;ability Plans, Procedure NRP-701

Z.15 Parts and Mater;_l Selection and Control System, Procedare _qRP-704

Z.16 Reliability Test and Evaluation Plan, Data Item R-106

2.17 Test Reports, D_ta Item T-U9

2.18 NERVA Program Failure Co_trol System (FCS}, Data Item M-001

2.19 NHRVA Data and Document Management Ccntrol Plan. Data Item C-100

2.ZO NERVA Configuration Management Plan, Data Item C-018

3.0 POLICY

3.1 A NERVA REDCRS w;il ]22 developed and maintained by the prime contractor and the

p-:nc_pal svbcontractor. The REDCRS will Le estabhshed in conjunction with the quality assurance data

book and will be a satellite s_bsystem of "he NERV.a. dala n,an%gement syste_n. The REDCRS _d'l be

instituted co_nc_dent with "L_ ap'}roval of this procedure.

3.2 The P.FDCRS w:ll develop the rationale for the structurlng of a large dyr, amic data base

in the assi."nilatlou _* experience in design, manuf,_cturing, test, flight, and checkout of the evgine

hardware and supporting equipment.

3.3 The majoz elements of the REDCRS will assiat an inqu_:-er in defining his irdorrnation

needs as set forth in this procedure and the Reliability Dat_ index in order to provide management with

scpporting evidence in decision making.

3.4 A repertoire of generalized system operations will provide the REDCRS with the

capability to modify data elements and _ts descriptive parameters to accomodate new data items or

relationships in a.tjustlng to changing req_drements and operational experience,

3.5 The REDCRS staff will assess the precise data items needed and the mechanism for

retrieving selected data to meet on-demand requirements,

3.6 A computerized data file will provide REDCRS with the capacity to show interrelation-

! _ sh,.ps a,noug the variety and complexity of rcliabihty data items through an aatomateddata input, storage,

processing, retrieval and output system developed by software methods.

PAGE 3 OF 48
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4.0 DEFINITIONS

4.1 AVCO Failure Rate Data

The failure rate data developed by AVCO Corporation of WHmington, Massachusetts

for all types of components in efforts of advanclng reiiab:.litystandards in predictions and assessments.

e.g.: The REDCRS provides IRehabil'Ay Engineerin_ - :th thelower, mean and upper

hmit failure rate of serve reelers in failures per m,llion hours.

4. Z Cgnf!_urat_on and Traceability Data |

A Ceafigura:iou and Traceability ( C & 2") List defines the "as built" co:lf:guratmn of hard-

ware to be delivered or _ested and incorporates a hsting of replaced items by part name, part number and

s_rial number identi.'ving _he relationship of all parts to the conformance with the config-lre_tions required

b; the Eng,r.eering Par_5 List (EPL/CEPLI.

e.g.: An izdentured Engine Parts List identifying by part and dra_ing number, the part

a=me, quer.tlty, part serial/or lot number, drawing change let;ers and engineering orders to which de:aft

par:s, subassemblies, and t}-e assembly were man,:factured wi_h re_sons for replaced items such as:

limited life expended, replacemen_ due to change letter, part failed during operat,on or test with applicable

Failure Analysis R,'port N,,,_L'cz.

t

4.3 End-ltem

{ A corrtbi_ation of parts, assemblies, or a_tach_nents, which are integrated ;.oform an

equipment that accomplishes ,%s_eciflc f_nctior,when utilized. The suppl{er's end ite:n will be identified

!_ upon completion of Engtne PDR, or as mut,,elly agreed upon by ANSC and AEC-NASA;! e.g.: An end-item is complete _thin _tself, delivered as a unit. and classified as such

, for purposes of separate, manufacture, procurement, drawings, ._pecificat_ons, storagr, issue, main-

tcnance or use,

4.4 End Itch \cceptance Dala Packa.$e_ ..

Documentation required for the acceptance of each end item compile-1 from engineering

release drawings, test records, reliability failure history and time,'cycle records, specification _,

references, and quality control verified fabrication and inspection records;

e.g.: Records of operating time/cycles of au individua! data package as part of the end

_tem data package for each system tested rcflectlng both accrued operating time and/or cycles and

remaining useful life. _.

•t. 5 Failure Rate Data

t
Failure Rate Data (FARADA) is a composite data file of va.'iable number of failure

probabilities as derived from the number of component failures in a population diwded by the number
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of unit attempts_

e.g.: Unless indicated otherwise, the "Failure Rate" of a compone_.t is given in failures

per million parts-cycles, -hours or -trials.

4.6 Failure Rate Data Program

The Failure Rate _.,ta(FARAD.X) Program is an inter-agency sponsored effort to promote

and implement the exchange of failare and failure mode data on parts/components generated during per-

- form,_nce demon-_tratton testlng. The FARADA Program _s adnlinistered by the FARADA Information

Center at the N:_-x,al Fleet _kiissileSystem Analysis and Evaluation Group, Coroha. California;

e.g.: The REDCRS FARADA Coordinator is cognizant of all incoming program material,

handbooks, revisions, format changes, and is conversant with the data contributed by NERVA Reliability.

4.7 Intera/ency Data Exchange Program

, The Interagency Data Exchange Program (:DEP) is a cooperat£ve gove.rnment act"vity

crPated to provide auto*natic interchange of parts/corn,ponents test data aznong goverrdnent contractors

and agencies for the purpose of reducing duplicate _:xpenditures in the selection and testing of non-

standard parts for improving system rehabfllty. It is sponsored by the Army, Navy, Air Force, NASA

•_ and CA-\{ESA in a coordinated effort for promoting high reliabilitycontractor specifications on parts;

e.g.: The REDCRS supphes NERVA Rehability and Design Groups with supporting

evidence in parts-use justifications for NERVA besign inquiry requirements.

b

4.8 Non-Operational Limited Life Items Records

Records containin_ information relative to the remaining useful life of all non-operational

lin_lt,-d hfe items conta;ned in an end item indicating unit total life, installation date and rerAacement due

data wi[h proper ide:,tificat;on i:lcluding next hig_,er assembly;

e.g.: Potting cornpound in the electrical c_:-,nector assembly of the valve and actuator

assembly systems co_fld produce a h,nlted storage life.

: 4.9 Operat'ing Cycles

The number of times an item completes one set of e,,ents or phenomena recurring withinz

the same sequence _ operation;

e.g.: O::-Off, Open-Closed setluences or portions thereof.

4.10 Operatlonal Cycle

The initiationand establishment of new conditions renewed by a return to the conditions

i that prevailed at the beginring of the cycle which may result ul one or more stress cycles;

, !
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e.g.: Start-up and Shut-Down are a cycle.

4.11 Operational Data

Copies of Acceptance 'rest Data Sheets reflectir. S variable acceptance test results and

the approved acceptance test procedures;

e.g.: Valve openaud close response times recorded during acceptance testing while in

a test fixture or .next higher assembly.

4.12 Cperatine Time

A period of time measured in hours, minutes or seconds that an item is utilized

functionally, either in a standby or operational condition;

e.g.: The period during which power ts ,_pplied to an item and the item is performing its

function in partial or fall capacity.

4.13 Parts Reliability Information Center/Apollo Parts Irformation Center

The NASA sponsored Parts Reiiabiiity lnforlna_ion Canter and Apollo Parts Information

Cevter (PRINCE/APIC) stores and dissemznates information oa parts and materials having application

-n various Aerospace and Defense related projects to service ez:giuee.-s in such fields as Design,

Quality Assurance, Reliability and Testing;

e.g.: The REDCRS forwards to Reliability Engineering Unsatisfactory Condition Reports

on metallic casings by part class.

4.14 Shelf Life

The degradation of bas';c materials with t_me and envirunment under no operating stresses

constitutes a measure of action to be taken at a specified po,nt in time;

e._.: Upon expiration of a specific maximum period o£age after tl-e cure da.e of a

material part, would require the discard of this part from storage shelves to avert installation into an

assembly.

4.15 Temperature Cycles

A ten_perature-.difference fluctuation producing a non-uniform distribution of tempera- ',

tqre or differing thermal coefficients o, r expansion;

e.g.: A condition in which the alternating tenaperature goes fron_ an lmtial value through 4

'" a n_axin_um value and a minimum value and then returns to the i,fitial value.
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4.16 Time / Cycle-Significant Items

Time�cycle-significant items are functional hardware items which have a failure ;node or

probable failure mode which results from time/cycle operation or for which operating time/cycle data

is required to justify and assure replacement or refurbishment because of limited life;

e.g.: Performance degradation due to wear-out characteristics of a sealing surface.

5.0 PROCEDURE

5.1 Reliability Data Center

5.1.I The data center will consist of a failure reporting, analysis and corrective

action section, a test histories section, a development and qualification history section, and a con-

figurat;on histories section.

5.1.Z Data collected will be stored and processed using manual, semi-automatic

and computerized handling methods.

5.1.3 Data will he retrievable by a n,.,m1:,erof ways s'.;chas part n..:n_.ber,serial

number, test type, test locat:on, date of test, trend characteristics, assembly failure modes and

component configuration.

5.1.4 All program disciplines will forv,ard reliabilityinformation to the reliability

data center as delineated in the respcnsib'.lityof this procedure. For data sources see Figure I, of

Appendix I.

5. Z Data Input

The followlng data for NERVA engines, components, parts and materials will be stored

and/or processed by the data center:

5.2.1 Test histories and results

%.Z.Z Industrial failure data on NERVA items or items similar to tho3e in the

NERVA Program.

5.2.3 Configuration history

5.Z.4 Qualification status a, d history

PAGE 7 OF 18
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'_ 5.3.5 Interim and Final Problem - /failure Analysis Reports (FR, FAR)

5.Z. 6 Quality- Reliability Disposition Reports concerning reliability (QRDR)

5.2.7 Nonconforming Material Disposition Requests concerning reliability

5.2.8 Summaries of Failure Mode Analysis results, the criticality and effect on the

engine system and status of corrective work -

5.Z. 9 Performance Analysis Laboratory report data

5.2.10 Reliability apportionment, prediction and assessment data

5,2.11 Failure mode analyses (FMA)

5.2.12 Failure mode effects and criticality analyses corrective work (FMECA)

5.2.13 Reliability studies and reports

5.Z.14 Trend data characteristics (TC's)

5.Z.15 References to data in the quality asstlrance data collection system pertinent

to reliability

• i 5.2.16 Reliability data book (PRINCE/APIC)

ii 5.2.17 End Item Reports concerning reliability (CEI)
5.2.18 Material review board and engineering review board data concerning

._ reliabilit)" (MRB/ERB)

5.Z.19 Interservice data exchange program data concerning reliability (ID_P)

T

5.2,20 Applicable AVCO and FARADA genc_'ic failure rate data

5. :_.2-I Flight readiness review reports

5.2.22 Fault tree analysis results and status of corrective work

5. Z.23 Single point hazards analysis and status of corrective work

PAGE 8 OF 48
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5.3 Data Output

The input data discussc_ in Section 4.2 shall be available. In addi+.ion,the following

data shall be available through data processing:

5.3.1 Failure analysis and corrective action status lists

5.3.Z Checks for and a listing of unqualified parts in'an engine.

5.3.3 Special re ports to support problem area analyses, flight certifications,

design che nges , etc.

5.3.4 Analysis of trend data characteristics

5.3.5 Checks for and lists of unresolved failure ,nodes

5.3.6 Reliability Failure Summary Reports

5.4 Test Results

5.4.1 The REDCRS shall be provided with hard or carbon copies of all test

results to be reviewed for performance characteristics for incorporation into the reliabilitystatistical

data bank. These test and/or analysis results would include copies of engineering supplemental data

sheets, acceptance data sheets, valve travel response times, material reports, trend data plots,

metallurgical analysis reports, etc. Applicable forms shall be forwarded within one _orking day upon

completion of the data reduction or the report to assure utilization of the data in the assessment of

component failure/malfunction reports and to provide para_=_ers for the Trend Data Ch%racteristi__s

analysis.

5.4.Z Upon review of test results the REDCRS shall initiateSpecial Data llequire-

ments_ Form AGC 4-331-3, A Test Request Supplement, Form AGCS 1900-7; or an Inspection/Test

Referral, Form AGCS 07Z3-8; or facsimiles thereof as may be deemed necessary by Reliability

Engineering to support trend data characteristics analyses and/or Reliability assessments and predictions.

These data requests will be initiatedwhen normal requirements are insufficient to provide the capa]gilities

as outlined in the NERVA Trend Data Implementation Plan, Re}._ort7850-0742, Section II, and the NERVA

Reliability Allocations, Assessments, And Analysis Report, Data Item R-Z0Z, Section V.

5.4.3 Time/cycle information shall be part of the normal data reduction require-

ments and forwarded to REDCRS upon completion for incorporation into the component test configuration

and trend data characteristics histories section. Forms shall be reasonable facsimiles of the formats

included in Appendix I, Figures g and 3 . This information will be accumulated to assist in the measure-

ment of trend data characteristics as defined in the Identification And Control Of Trend Characteristics,

Procedure RI01-NRP-506, Paragraph 4.0.
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5.4.4 A manual daily test log will be maintained to provide a chronological test

program record by series and run numbers of engine and/or component testing in a format comparable

to Figure 4 of Appendix I. This daily run log will serve as a quick reference document of test

experience and associated failure reports for retrieval capabilities.

5.4.5 Daily component Reliability Performance Data Sheets in the formats com-

parable to Figures 5 to 7 of Appendix I for each seriallzed unit listed in Table I of Appendix I, or as

determined upon completion of Engine PDR, will be maintained. These sheets will provide a continuous

test, coPfiguration, build and failure/malfunction history for each end item and time/cycle sensitive

component. This information would be incorporated into the computerized REDCRS deta bank within

one v,orking week in support of trend data characteristics and Reliabihty assessments ,(e.g. Figure ,_, Apl_I_

5.4.6 The above Reliability test dala requirements _-_11 apply to and include hardware
tested at all vendors, WANL, ANSC and site facilities such as ETS-1 and ES/TS-2. Similar data will be

i obtained from the customer when feasible or as mutually agreed upon.

!

5.5 End Item Documentation

5.5.1 The REDCRS sta1"f will review _he documentation of Complclcd Item Reports of

i deliverable hardware against the NERVA Reliability Performance Data Sheets to assure completeness
,_nd adequacy of the documentation with respect to configuration and discrepancy close-out.

5.5.Z REDCRS will provide an Operating Time Summary comparable to Figure 9

of Appendix I for e_ch completed item report. This summary will utilize the Performance Data Sheets

to document Time/cycle experienced on all components starting with vendor acceptance and lunning

through completion of all formal testing.

5.5.3 A Failure Summary will be submitted by REDCRS for each Completed Item

Report log book. Only basic data elements x_ill be reported for each faih:d item in a format comparable

to Figure 10 of Appcndix I. This summary will be obtained from the Performance Data Sheets and

verified against the Reliability Failure Listing, (e.g. F_gure ll, App. 1).

5.5.4 The REDCRS will provide a separate Replaced Components Failure Summary

for each Completed Item Rep_Jrt in a format similar to Figure 12 of Appendix I, or facsimile thereof.

This information will be _,btained from the Performance Data Sheets and verified agair, st the Quality

Assurance Component Replaeemen* Records of the Completed Item Report log book.

5.6 Xeli'.bility Failure Summary

5.6.1 The RF_DCRS shall develop and maintain a report _ all failures, together with

the status of failure investigation for transmittal to the government in Data Item R-105 in a format as

outlined in Appendix lI of this document and AFSCM/AFLCM 310-1 R-105, Failure St;mmary Reports.

j ii ,i .....
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5.6.Z The summary report will be an automated informatlon system utilizingfour

basic _nput documents. The documents are the Performance Data Sheet, Failure Report or Departure/

Non-Conformance Report, Failure Analysis Report which may include the closure or Corrective Action

Report.

5.6.3 The Performance Data Sheet records will primaril_, be used in computing

component failure rates and _n compiling summar,._ttion of cumulative operating time�cycle information

to be included in the Fathlre Analysis Report.

5.6.4 The Failure Report is utilized in a generic sense because all vendors will

have their m-place failure reporting system with subsequent ANSC Failure Report number assignmet,t.

Tim basic data elements itemized for reporting failures should :nclude and approximate a description

as reflected in Figure 1 of Appendix If.

5.6.5 The Failure Analysis Report documents _he results of the failure investiga-

t*on and the recommendations of the Failure Resolution Board. The Failure Analysis Re;,ort may include

the corrective action taken to resolve failure causes and prevent failure recurrence. Figure Z of

Appendix II or facsimile constitutes a Failure Analysis Report format.

I 5.6.6 REDCRS will provide Reliability Ea_zineering re." t:a:,smittal to the government

a copy of each Failure Report within 24 hours of its receipt by the Data Center. Th_s xvHl be preceded by

a Rehability Atld,t of Engineering Review Board decisions in the classificatio,:s of departures in wh,ch the

REDCRS will serve as the liaison activity to prowde additional data from the Quality Assurance Dis-

crepancy Failure Information &Control Center, Conf_gur.xtior_ Control, En_.i,,.ecriug a:'.d Test Operations

with supporting evidence of industrial data, laboratory reports, trend data characteristics, etc.

5.6.7 Init_._tion of time/cycle records shall commence when components are opcrat,.'d

as a part at reader manufact_tring assembly ar¢as or '.vl:e,_ in lest fixt_:res _xs s ',bassembli_s at all

operating conditions includin_ manufacturing cot_tl'ol checkout, acceptance, q,lahficat,on, off-hmit,

cnvironme_:tal or flight testing. For exam'p!c: Tl:e Engine Performance Data Sheet v.ill provide a

cumulative count for each engir, e start from t].c initial thrust ,-ycle. kct,_atur time data is recorded with

the ftrst application of electrical power to an actuation system at the vc,,dor aud eventually abstraLted

onto the Component Performance Data Sheet for th_ correspoc.dino o serial n,nnber.

'_ 5.6.8 Contr_: of time/cycle shall be as deternuned a,,d monitored by REDCRS.

The operating Time/cycle for any t,ortion of an assembly ac,:umtHated by ,:a,'h tin,e/cycl,: si.._ificant

xtem contained within .%n end item is not to exceed established limits at acceptance by ANSC nor to

exceed comparable limits at time of deliver}" to AEC-NASA. For example: An aecumulat,:l operating

ume of an actuator motor, under load, of twenty hours prior to delivery would require r,.tnoval of the

motor from the assembly, if the twenty hours constituted an cDper:itiug hmit prtor to ,k-livery. "i'his

monitoring _ill be accomphshe,_ through the Performance Data Sheet logs of the Rehability Data Center.
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5.6.9 The recording of operating time/¢yc]es shall t e continued for the life

of each component including after instMlation into the next higher assembly, until end of aseful life.

:. The records such as the Performance Data Sheets will indicate remo',,ed and replaced items with their

respective operating time/cycles. For example: The records of an actuator assembly containing a

motor which has previously been operated in another actuator assen,L,Ay will include within the total

i all previous operating time of the motor. This Jr,formation "_ill provide the data necessary to support
the requlrements as described in the Analysis and Verificaticn Of Trend Characteristics, Procedure

} RI01-NRP-508, Paragraph 7.1.4 and provide the capability for the polic_ e[_tabiished in the Develop-

i ment And lmpleme,ltation of Trend Characteristic Monitoring Systems, Procedure RI01-NRP-507,Paragraph 3.5.
,!

5.6.10 The operating time/cycles will be accm_lalat_d respectively for each

._ c_mponent and become the time/cycle of the most operated _ub-component included in the assembly.

Replacement or complete refurbishment of all wear-sensitive parts allows reversion to Zero time/

cycle. For example: Replace/neat of a poppet w'_thin a valve without reft_rblshmeht of the seat,

constitutes continuation of cycle _ccumulati,_n /or that valve. REDCRS _Lall provide this data cap_-

, bility by maintaining accqrate Performance D,tta Sheets tkro_K:h the data flo,v to the Reliability Data

Center.

I

I 5.6.11 The REI)CRS shall maintain an i,:dex of newl_ dcf:n, d Reliability terms

a_ a supple:_cnt to the Glossary of Heliability Terms, Procedure R101-NRP-307 and use these

_orlns as defined.

5.6.1_ REDCRS shall provide, and llldke axe;re the Fli9l.t Safety Analysis ,Section

of any engineering changes and oLserved ,liscrel:ancies that could potentially affect the single-failure-

point an.tlysis xs outlined in the Single-Faihlre-Poir_t Rep.rting, Analysix, Correction _a Closeoutp

Procedure R101-NRP-306.

6.0 APPLICABILITY

6.1 System Effectiveness

6.1.1 The IiEDCI_S will be formed ,Lt Fn,;ine PDR and iute,,.,rate concurrently

with all program discip!ines in implementing required pr.ce,L2res to place the REDCRS into effective

operation,

6.].Z The details of the REDCRS procedures .:hail be f,:llv implemented at

Component DDR to parallel the program ¢ff_rt$ in est.d_l".shi:'g Reliability Goals,
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7.0 I_ESPONSIBILIT Y

7.1 Rehabllity Data Collection and Reporting System (REDCRS)

7.1.1 The REDCRS staff will provide support and technical assistance to the person-

nel of the Reliability And Safety Analysis SecUon as directed by the Reliability Eng:neerlng Supervisor.

7.1.Z The REDCRS will be responsible for procur*ng and maintaining all data input

and output of Paragraphs 5.2 and 5.3. Prime responsibility shall be w,th REDCRS for obtaining Data

Item ,_k , as reflected in Figure 1 of Appendix I and provide the necessary haison activity to assure the

flo,v of data from the remainder of data sources.

7.1.3 REDCRS shall be responsible for formating the Rehability Performance Data

Sheets ,n such a manner that it can be forwarded for key punch input to provide machine processing, sort,

and statisticalanalysis of all accumulated data.

, 7.1.4 The REDCRS technical staff shall review wlth the cognxzant p:oject engineers

the inclusion of the critical performance pa¢ameters on the Performance Data Sheetq for each component

as outhned in Paragraph 5.4.5.
I

7.1.5 The REDCRS staff will be responsible for obtaimng all n]anufacturing, test

and configuration data on .x daily basis for entry xnto the appropriate manual Performance Data Shect

logs and summarize the data for inclusion in the component data reports. The responsibility will be

extended to include, all vendors and the c'. tomer.

7.1.6 Upon request, the REDCRS shall be responsible for procuring all test records

that may be required from Central Data Control of the nature as described in the ANSC supplement to the

NERVA Data and Document Control Plan, Data Item C100 dated March 1970, Paragrai,h Z.7.1and any

additional data as may be determined upon review of Data Item T-119, Test Reports.

7.1.7 The REDCRS shall be respo,,zible to the extent as determined by Reliability

Engineering _n the collection, analysis and summarization of 'rren_ Dc,ta Characteristics.

7.1.8 The reliability documentation input shall be the responstotlit_ of the REDCRS

for all completed item reports i,, accordance with the NERVA Confiq_:ration Manageme_,t I'lan (Supplement)

dated September 1969, Data Ite,n C-018, Paragraph 3.0 and 6.4 for submiUal to Quality Assurance Data

& Document Center Completed Item Report log book.

7.1.9 The REDCRS staff shall notify the government within 24 hours of all departures

classtfied by ERB as failures and record the Failu*e Report wtth pertinent inforrnation an the Reliabillt;

• , _1 J
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Summary Report in a format c_Jmparable \vlththe Fallure Summary Reports, AFSCM/AFLCM 310-I

R-105 and provlde closeout status surnrnarxes to provide the fol]uw-up capability for the Failure Analys:s

And Correctlve Actlon Procedure RI01-NRP-504.

7.1.10 The REDCRS staff will adv;se Rcliablhty E: gi,;eerlng of at.)" recurring prob!em

areas of reported departures within 8 Luurs of observance and provide a s4mmary pr. "o._t as reqL:lred.

It will be the responsibility of th, RZDCR$ to provlde Qnahty Assura;.ce with sum:nar,es of observed

problem areas to assist _n the qua)lty analys_s as described _n the Qt_al:ty Assur---ace Program Plan,

Data Item P-017, Par,*graph 4.1.1.

7.1.11 "]'heREDCRS ._taffwill have the respul;sib;l_t)to _upport the sec:',*taryof the

Failarc Review Board in the adequate iml,],.,nentat_or, of the Ya*lure Control oystem t}:rot_gh the ,hversffi-

ca.tion of the Reliability Data Center and l,rocessxr.g copies cf all d_cum,.r:ts and re[.erts trana,mtted to

the _*afiure Review Board as depicted in F'ttzure 1 of D_ta _tem M-001, FaHave Control Syntem.

7.I.12 REDCI:IS will be responsdAe to m.%ltAain the capability v.'_thin the Rehabfl_ty

Data Center to prowde the necessary documen_atxon to .d',uw con,plw_,wt: \_ltn '.he 5ubt_o_.traetor and
t

Vendor Rehability Plans, Procedure R101-NRP-701, Para.;raph 4.Z.4.

7.1.13 It will Le the rcspons*bfl_ty uf tLe F.F.DCR¢ to prov,d,.* mo,_::,,r_r,- ca[ -,.b:l_-t_vs

for the Contract and Procur( mez_t Specification Rd_abH_ty Rl,ta_rL ,l"*ent3, Pr_,cedm,-e Klt'l-Nia.P-700,

Paragraph 4.1 _n the form of Mammal Performance Data S_:evt logs.

7.1.14 REDCRS \;ill be responsible for ,naw_,.nln_r:_. the !,'t, "'a.c'-.,y Data Excl.a:qze

Program to sul'ply Reliab*l_ty Engineering with the n',onit,_ring c,apab,l,ty f.,r tt._ P_:-ls and :dater:,d ,J._ta

Selectmn and C ,_trol Syatem, Procedure R101-NRP-704, Par0pl-7._,h %._.: and procqre from Rec_-i,.'m¢"

Inspection copies of the information as d,.liq_ated _n Faragr.q)h 5.!! ,d t].¢ .NRP-70t.

7.1.15 The REDCRS staff shall be rcspovsible for ,_,,plementi_;_: _t.e e:f, ctP.'.ty _,f tbv

Reliakility D,tt_ Center and th_s procedure In th_s i_,-'_t_:,,_ ,_'e PEDCRS staff .,.:1I rei,:rt d_rt.ctly to

the Reh.d*tlity Engineerip.g .q_.t:er_'i_or a_,d make rec(_z;_,;,cr, d,_t_on,' reset h,_.c _:r, pr,'_en_e,:t in data

collection and failure reporting systems.

f

7.2 Quahty Assurance

7.2.1 The Quality .\s:;ur,_,,co D_s, rr}.._rcy/';a_lur. I!:for:n:C,_,r_, t.C,mt.',,i Co_ltr .t:,

,_ satellite s'absystem of tln,: Quality Ass_'rance Data k D(., m'::e,.tat_:, Ccpttr .q_all m,'G'( :...'a_la_,le t_,zne

cop_es of all departure reports of anall, lohes pres¢,.zl,g a }tAeutlal p,'csra,n ;mi.t.'t v._t t. iv. M hot:re "die- ]

the depart,:re event. REDCRS personnel \_fll accum,flate tl., se t;ss,.rs o._ a daft) baats ft_r moh_tt, r*ab; ,i

purposes by Reliability Engineering. '-

'j
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7. ?.. 2 Quahty Assurance Data & Docmnentat_on Center will make available to

Rellab_llt_ Engineering al! top vellum copies of Departure Reports for pick-up by tl-e REDCRS staff upon

co"npletlon of Quahty Assurance data processing. This will serve as a final monitor oz any poteutlal

prob!ems due to oversight and _denttf:catmn of recurring a_screpanc_cs to assure product effect_w._ness

as related m the NERVA Product Assurance Program Plan, Data Item P-0!T, Paragraph 1.4 and Section 4.

7.2.3 It ..v_ll be the respo.usibility of the Quallty Assurance Data &-Documentation

Center tc provide a D:screpancy L_st_ug printout on a qt:arterl.v _asis and_ comprehenstve report on an

annual basis. A co:_paraLle report shall be forwarded to REDCRS of vendor departures.

7.g. t Qua!_ty .\ss_,ranee shall be responsible for securing the recording of all

;;me/cycle information by Ins,_ecti0a p_rsonnel and making avai!able v.-ithm 8 hJ,_rs all completed time/

c?cle _Lcets, or ',;port the imtiatiJn of._ Depart_._re Report for that _ompm:ent wlnch is acctlmulating time/

cycle. 'i"1:o apphcabte Departure Report n,maber shall be recorded on tl:e time/cycle record for abstraction

ontu tl;e Reliabihty Performance Data Sheets. The RI'-£DCRS st.,ff v.ull acet_mulate the time/c.:c!e records

on a daily basis from Quality Ass :re-co collection poipts.

7. Z. 5 The Quality Assurance Data & Documentation Center shall make availeble the

rema_ud,:r of c_ocumeuts not =pccii:c_ii_- discussed a-_ rctlcctcd h: D_,_a itu_s_ _-,:d l._ of Figaro I,

Appeudtx I. The Rt';DCRS will accumulate these docuq:euts on a daily bas:s for i_-corporatlon of data

abstracts into the appropriate reliabiht 5, dora logs for su'.m.-ary docmnentation input and monitoring purposes.

7. g.6 The Quality Assura,:ce Data _: DocumeHtction Center shall provide the RGDCRS

xv:th all reports and docL_rnevta as dep:cted in Fig,are l of Data Item M-001, Failure Control Syatc._ to

provi,ie the processing f,_r_ctiou for the secretary of the Failure lLesoh:tlon ]3card.
.1

7.3 E'_.'_ herring

'_.3.1 It is the :'e_i_on_bihty of Engineeri,_!g 'h,..t Rc.liabil_t,; ._._fain_ering i_ provided

all des:_:u and test _nformatio,_ through I1T;I)CRS cha:mcls. Tho I{_';IT,CIZS sl.a]l be t,rovtdcd or nn'_,Jc awa:'e

of test a_,t aualysis re_:ults from all 5odrces as de_:;,:tcd 1)7 Data [t.:m L_ of Fq.,_re 1, Appendix I.

7.3. Z Eng'neering shM1 uotify Rb';I)CRS of any and all anomalies observed during

- testing, mauufac'_uriHg and assembling of hard_are not _:ormally cow, red by irspectioq proccd,tres.
J

7.3.3 'fh_ REDCI{S shall be pro',qdcd _th copies of test plans/rcques' _nd statns :

_. reports for rchab_hty test plan revie_ and data assimtlation. REDtJRS shall be for\_arded z. ";ies or made
4

: awar_, of all en:.ineer_H,.' analysts reports generatqd by .\NSC _C;ng_,'_c,.r_n,, Sections. The acq_isition of

these uocuments wtll make the provisio.ls for the compliance to the ReliabilW_" JKc\.ie,,v of 're'at t_aans,

Proc_.durc R101-NRP-501, Paragraph 5.0 and furnish a cl,cck on the frame\_ork wire,in '.,hich the NERVA

R_,l_ab_l_ty model can Le tested as ontlined in the Rehat}thty Test and Gvalnatmn Plan, Data Item R-106.

._d
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¢

7.4 Test Operations '-'

7.4.1 Test a'_d site operation_ will forward to REDCRS copies of all documents as

dXdepicted it, Data Item of Figure l, Appendix I or data integlation and collection purposes.

7.4.2 Test Operations shal: process all Reliability dat& requirements as outlined

, in Paragraphs 5.4.2 and 5.4.3 tn support of Rel'ability Engineering.

a
7.5 Laboratories

7.5.1 R]:-'DCRS shall be nn distribution for all test request supplements and all

analysis/test reports generated by the responsible Engiueering Laboratory.

7.5.2 All laboratories wall provide av.y data analyses necessary for adequate

reliability design evaluation as requested in a manner oqtlined in ParagraF-h 5.4.2 fro_n all sources as

reflected in Item _ of Figure 1, Appendix I.

t

7.6 Configuration

7.6.1 Configuration Contrel shall make available, in copy form or in the form of._

new Issues List, all documents as portro.yed in Item /Z_k of Figure i, Appendix I for proper reliability

design evaldation. The applicable documt, r.tssl,allbe for_arded to REDC*%S.

7.7 Central Data Control

7.7.1 It shall be t}-e responsibility of Central Data Conh'ol to provide upon request

any test records for review by REDCRS persou,:e] of the type as outlined in Data Item C-100, Supplement

To NERVA Data and Documentation Control Plan, dated March 1970, Paragraph 2.7.1. '

7.8 Computer Services

7.8.1 Computer Services shall be responsible for pro,riding programming and

computer service as requested by REDCRS in snpport of the Reliabfli,y Data Center.

7.9 Manufacturing En_'.ineering

?.9.1 The responsibility for providing copies of NERVA Program Requisitions to !

R_EDCRS shall be with Manufacturlng Engineering. :.

7.10 Mission Systems Requirements Section

7,10.1 The Mission Systems Requirements Section shal/ have the responsibility of

providing Reliability Engine_ri,,,_ any new or additional requirement:; affcc'ing Reliability predictions by

forwardir,_ them to REDCRS.

PAGE 16 0F 4,, '.'
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ACTUATOR MOIOR OFERATING 2ECOFD

NERVA TP,IE AND CYCLE DATA

Eng,neer Actuotor

Techn,cmn P N

-: Date S N

": Channel

J

TOTAL MOTOR RUNNING

.lEST _ _ CONTROL CUERENT MO'_O_ CYCLES
' _ TI_AE, (re,n) RUNNING TI"E, (_ec)

Snul_er Test

_amp _esponse Test

Static Load Test

Miscellancous Test

Rcturn to NEI(V& Rehabfl_ty

F,_ .re 2
_A
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ACTUATION

TIME/CYCLEDATA

Page_ of

Ac'W_ttlon Assembly Part No.

Sectal ""

Shop Order No. or Te_t Seriee _; 4.

Sequence or Test Inert Gas
Run Number Pressurization

• ' 'Proof Pressure
lime, Sec. Cycles Cycles

J

i
Date:

Return to Nerva Reliability IllSl_Ctor:

Ref: !

F_ re 3
, , , _ J
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APPENDIX I!

I.C iNTRODUCTION

A computerizea data file provides a ur.iform and rcgulated system of h_fcrmation, transmission,

aud follow-up and provides for analysis and corrective action regarding failures.

The purpose of the data fileis to record deficiencies in desigu) *nanufacturing, test and check-

out w},en reported via failure reports. It is coded to provide the failure data on NERVA components, to

aid in the determination of failure rates a_:dto help tnonitor failure a,_a]ysis and corrective action for

product improvement. Test fatl,lresthat are covsidered assessable against the reha.bility requirements

of the part willbe so noted.

The failure analysis aud corrective action section of the data fileis to dccument failure analysis

ac*ion, the basic cause of a failure, and the resulting ,eccrnrnended corrective action. Italso documents

the corrective action taken to close the failure-to-f_x [oep, thus increasing reliabilityby product

) i;uprovement.

The init_a/data {nputs for the ?rogran_ are obtained from failure reports. ]'hisdata, as _eli as
I

data not conta[,_ed on the failure reports, but equally as important, is iaput t_ the co_-putcr file via key-

punch cards. The data on each fa_lurc is transcribed unto the Keypunch Transnnttal by clerical and

engineering personnel.

Whi'.e the progran] uses some coded inputs (_hcse inputs lnay be altered to provide a system

of star.dardizat:on), all ot:tputreports are converted to [,lainlanguage. The computer program used

provides for sorted output based on any of the coded inputs.

Once data has been input to the data file, reports can be generated inn,nediately. It is required,

howevcr, that users of the output reports notify R_DCRS at ]cast two days in advance when such output

reports arc required.

To make this data file useful, itwill be necessary fer the Ri{DCRS to receive feedback from all

potcnttal and _xi_ting users. With this feedback, problem areas t<illbe resolved and the Reliability Data

}_,mks will be a useful tool to all o;[ NF_RVA.

2.0 RELIABILYFY FAILURE SUk_MA/{Y Pt{OGR,_M

Figure 3 shows the Reliability Data Collection Transmittal Form that will be u._ed to convert tht

data on }'-aildreRepgrts to the data acceptable by the computer. Most of the data required on this trans-

mittal is in t-,lainlanguage. The codes that may be used are explained in Section 3.0.

i
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Each field of Figure 3 has a namber it, brackets. T:is number refers to =he detailed expla::ation.

The following list describes the ::_.ini.num amount of data t]._.t is required to initiate a record in

the data bank. The items listed here are transcribed from the F:'.ilure Report to the Reliab:lity F,ailure

S::mmary Program by REDCRS personnel. The rema!r, der of the items on the Transn;:ttal are coznpleted

by the r_-xponsible Reh_b:lity Engineer.

!TEM*-

1 Failure ,r{eport Nqmber

: 4 Date Failure Occurred

" 6

i 6a

6b Failed Item Name, Part Number and Serial Number

)

6e

7

7a

7b **Next Assembly Name, Part .,NamLer and Serial Number

7c

7e

18 Mannfacturer of Failed Item

23 Test phase/Operation code

29 Project Code

30 Subs)'stenJ Code

2.1 DETAIL EXPL.kNATION: RELIABILI'iY I.'._,ILLRIC SI.5:M.\RY FRCX;RAM

Item Card Colamns

(1) 1-9 &A-I 2-6 Failure R,'port Number (5 digits). This need

only be enterea at the top left hand corner of

the transmittal.

(la) 1-9 & h=I Failure assessability code

•a item refers to item numbers in )l-edetailed ,,xplanation (Section 2.I)

_'_- If the faile,l item _s easily as_,,ci.',l_.tl with a suksS'sten_, re[.e::t I1,.:ns 6a tb.'n (,(. :', items 7,x t},ru 7e

=d

PAGE _z OF ;8
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Item Card Columns

(Z) I-9 & A-I 8 Change Code (Leave Blank for addition of data;

enter the letter "C"if data in the f_eld is to be

changed; enter the letter "D'" if deletion of any

field is required).

(3) 1 9 Status (Leave blank if failure is in process;

enter the letter "C" if failure is considered

closed; enter the letter "H" if the failure was

closed the preceding month and transfer to

historical file is requested).

(-t) 1 10-17 Date Failure Occurred (Month-day-year

sequence).

(5) 1 18-21 C"mulative Operati,:g Time of Failed Item

(Hours only).

i

(6) 1 Z2-38 Failed Item Name

(6a) 2 .ZZ-23 *Prefix of failed item i_.xrt :u, mber, if a prefix

: exists (alphabetic).

(6b) Z 24-29 Part Number (6 digit)

(6c) Z 31-32 ",Co'nfiguration Dash Number (Z digit)

(6d) 7. 33-34 ".:Engireering Order Revision Letter and

n maber that item was built to.

(6e) Z 36-39 S_.r_.al .":umber of Faih.d Item (4 digit)

(7) 1 41-57 Next Assembly Name (Refers to the ucxt

higher assembly of the failed item)

(7a) Z 40-41 ';Prefix of next assembly part number

(alphabetic)

(7b) 2 42-47 Part ::amber (6 digit)

* |- this i,_fort;_ation is not available leave these fields blank.

PAGE _3 OF .18
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Item Card Columns

(7c) 2 49-50 *CorJiguration Dash :Cumber (Z dlgit)

(7d) Z 51-5Z "-Engineering Order Revision Letter and

nu_:_ber that a_se,nbly was built to (i.e. , EO

A1, AZ, ...AS, B1, t52 .... 155, etc.)

(7e) 2 54-57 Serial 2,:umber of next higher assembly (4 digit)

(6) 1 58-75 t{ighest assen}l-,ly ,:ame (name of an assembly"

associated wi_h the failed item that can easily

be associated w_th a subsystem).

(8a) Z 58-59 ;Prt-fix of Highest Assembly Pa-t Number.

(_b) Z 6'3-65 Part Number (6 digit)

..... r (2(8c) 2 67-6S "'Conf_g_:rationDazh .,,:..,he d_.git)

i (8d) Z 69-70 :,E'.;iaeering Order Revision Letter and

t :,umLe. that assemL-ly was built to.

i
(8e) Z 72-75 :.SerialNumber of Highest Assembly or

t Spacecraft Serial Number failed ite-n was

intended for.

t9) 1 76-80 ':'Non-conforming Materials Report Number

(5 digit)

(I0) Z 9-21 Re spo.xslhle En!,ineer's Name

(11) Z 76-80 Discrepancy Departure Report Ntm_ber (5 digit)

(IZ) 3 9-11 Mode of Failure Code

(13) 3 12-70 Description of Faihtre (Alphanumeric

Descciption of Failure).

g" I[ this information is r._t available leave these fields blank

PAGE 34 OF .Is ..
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Item Card Colm_us

{14) 3 71-73 Time in hours reqaired for diagnosis.

(15) 3 74-76 -_'rune in hotxrs reqqired for repair.

(16) 3 77-79 --'Tin,c "h_ hours reqdired for checkout after

repairs.

{1:) 4 10-14 Reference Failure Report Number (5 digit}.

{18) 4 15-19 .N1a:'._facturer of Failed Item. Code: This

i* tl-e 5 digit nun:ber given to each man'.'-

facturer in tlqe gox erun:cnt ha,_dbook 14-4.

(19) 4 Z0-37 Nrtnber of test proced_:re at:d paragraph that

was be;.:l_ used wi;en item failed.

(20) ,1 _o..___9 r":'cd.-... ".:_ r.', Cc_c

(_l) .t 40-41 Dispositi,,n of Failed It,,m Code

(Z2) 4 4Z-43 Ca_:se of faihtre code

(Z3) 4 4-1-45 Test Pha,;e/Opcration Code

{24_ 4 46-,t8 I-t the ca,_se of failure it,.m {22} is a part

dt.fici_'ucy enter the part type here otherwise

lea-,e t_.-;_ fit'ld bl.xnk.

(?'5) 4 49-5l V.xrt :a:_!e of f=.ih re code

(26) 4 5Z-56 -T.te re{rrcr,,:e d, dg,,;_tiou or symbol of the

failed l_i:'t shot:ld he e,d( red here.

(Z7} .t 57 Sevt;,'ity of Faihire

1. Critical

2. ,Xi_j o_

3. Minor

_ (28) 4 58-70 :'Ori_iu_tor's uamc ,Ltxd/or b,tdge Imr._bcr I

!_' It" this irform ttiou is t_t,t av&ilal_h, leave these fields blat_k.

, J_, -.. ,,, |
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Item Card Columns

(29) 4 71-75 Project C(Jde (NERVA)

(30) 4 76-80 S_:bsystem Code

(31)0* 5 19-36 Part specification of failed part

(32)** 5 -12-46 ManJact,_rer of failed part. (Code: This is

the 5 dig:t number given to e,_ch mant:facturer

by governn_,¢-nt.handbook I-I-4)

(33)-;* 5 63-80 =':_eferenceReport N:In_ber. l;failure was due

to a pert defxcie:.cy there s!.ould be a report

frem parts a_,plicat:.onas to the mode and

cause of failure.

(34) 5* 9-80 Cause of Failure. If t; = cause of failure

code item (2Z), is not a part deficiency

then disr_,.-d items (31), (3Z) and(33}.

Use this card to fully describe the cause

of iailure code (item 22).

(_5) 6 26-80 Faih:re Analysis

(36) 7 9- ;7 Continued Failure Analysis

(37) 8 27-78 Corrective Action

(38) 8 79-80 Corre,:tion Action Results Code (Se o code

appendix)

(39) 9 9-77 Continued Corrective Actian

(,tO) A 9-_0 Corrective Action/Comme,_ts

(48) I 9-80 Corrective Action/Comments

_."-[_ t_ais It;torrnatlon is hot available l,=,_.ve these lields blank.

' Ite.'ns (31), (32) and (33) make up a comphtc card 5. If they are not u._cd (item 22 is rxot a part deficiency)
then item (31) should be completed. Note that if items (31), (32) (33) and (2 t) are completed, two cards

_' exist.
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3.0 CODE SECTION

: 1. Project Code

2. Mode _,1 Failure Code

(a) ;MphaLetic List,ng

(b) Numeric Listing

3. Failed Item Code

4. Failure Mechanism Code

7" Cat:se of F,_llure Code

Test Operation/Phase Code

7. Part "£ypc Code

8. Subsystem Code

9. Corrective Action Code

3. l Project Code

Four letter abbrevation of the project name (optional), such as:
l

NERV - ::?:RVA

APOL - APOLLO

TITA - TITAN

GEMI - G EMINI

3.Z(a) Mo,-le of Faihlre - Alphabt.tical Listing

034 External Le,,kage

005 Fails t_ Clos_. (Emergency Cloee Speed)

004 Fa_Is to Clc,_e (Normal Speed)

003 Fails to Open

002 hmd.e rte_t Closure

001 Inadvertent Open

Etc.

3.,'.(b) klcde of Fatl,_re - ",:amccie Listin_

001 Inadvertent OFen

OOZ lnadvertc n! Closure

003 Fa_Is to O_'un

004 Fails to Cluse (Normal S_eed)

005 Fails to Close (Emergel,¢ _ Close Sl.,ectl )

Etc.

PAGE 37 0F .18
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3.3 Failed Item Identiflcat*on Code

Failed Item Code

Adapter-Actuator 1

Adapter-Bearing 2

Adapter-Power Spring 5

Ball 4

Ball-Ball Screw Mech. 5

Ball-Lock 6

Bearing (Roll. E1. ) 7

Bearing-Sleeve 8

/Searing-Thr ust 9

Bear,ng-Thrust Was' l0

Be' low._ II

Body 12

Bott(s ) 13

Bolt-Shot_la "red 14

Bu,_hin_ Ib

C_r,_ 16

Ca:n Fc.llowr r 17

Cam-I ocking IS

Cam-Sea: Lift 19

Cap-End Z0

Carrier-Planet Gear Zl

Clutch Z2

Cone-Flow Guide 23

Connector-Electr*cal Z4

C_upling 25

Cover-Plan. Gear Carrier 26

Cover-Potentio_nvter Z7

Cover-Pressure Z8

Cover -Seal 29

F!.ange 30

Frame-Seal Lift Assembly 31

Gasket (Crush) 52

Gate-(Ha pper) 33

Gate (Rotary) 34

Gears 35

• Gear-Fixed Ring 36

Gear-Out p,at 37

Gear- Pinion 38

Gcar- Planet 39

Gear -Sun 4 0

Etc.

PAGE _8 OF 48
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t

3.4 Failure Mechanism

I
i Mechanism Code

i Bearing Stress I

i Bez,dH_g Stress Z

i Cor_pression Stres_ 3

"i Envt roru'_ental Stress 4

Fatig,ae Stress 5

i Im,')ac t Stress 6
'i She_r Stress 7

+

+! Shear Strest, G_lling 8

,_ '£e._lilcStress 9
, _hcrmal Deterioration l0

+ Etc.

+ ._.5 Ca,:se _f Failure Code

CAUSE OF FAILURE Code

' h_.fg/Wiringerror 01

Mfg/Assembly error 0Z

Mfg / Mi_ handled 03

M.'_./ W orkma,_sh_p 04

_Ifg/O_er personnel 05

.Mfg/:Vroug . art b:st. 06

.M_g/Missiug part 07

.Mfg/Test equipment 08

:,![g/St';i>ping c!_m_ge 09

'_Part deflPrim fail. ZO

•_Part .d+.f/SccfaLlure 21

P,,rt de!'/Out of spec 2:_

l_,Lrt def/Dctertor L3

P,Lrt d_f/En,l of life 24

l*:t'.'tElect. Over_|ress ,#5

Part def/Vendor QC Z6

Part clef/Vendor spec Z7

Under investigation 31

C csto:ner/OpPer sonne| 3Z

+ Co<h'q to be dove.loped

PAGE 3'_OF ._
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C-_,e ol Fai|_re Code

Customer/T,-st Equipr_ent 33

Cultor_er/Chxn'_e Req. 34

Customer / Hand|ing 35

Tech='_ca! Order 38

Er.g/Desxgn Error 39

Eng] Part Ap_'.; .cation 40

E_gtC;.rcu;,t Ir_ccmpat 41

Er.¢/S!,e¢ Err/Chx_l;e 4Z

Eng_ felt PE/Chan£e 43

EP._./Exce s • Tolerance 44

Engtl:_.4. t T_,l/Safely ,15

E=_f/Temt Equipment 4(>

Eng/Oper Personnel 47

Eng/Draw Error 48

Eng/Parts Layou_ 49

Er.vlA|li_ude 50

E_:v/Oper_ion_l 51

' Acceler4t_ion 53

I4umidity 56

Pressure 59

Shock 65

Szorage b_

'Iemper_l_re ?!

ii EIc,
3.6 'lest Oper_t:L._./Ph,,se Code

T s' PE _EST OPER / PHASE CODE

_p/Re s istance bO

Op/Calibr4ttton 61

Op/Testtn| 62

,,,| ,,,, , ., __ , , ,, , • , ,, ,
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Type Test O_er/Phase Cod_.__e

Detail/Assembly Area 70

AcceptanceJT/V 71

Bench Post Vib. 7Z

Vibration 73

High Temp 74

Low Temp 75

Shock 76

Post Temp/Alt 77

Production Test 78

Post Env. Bench. 79

Yendor/Temp SO

Vendor / Vibration 81

Vendor/F_nal 8Z

Etc.

3.7 Part Type Code

Part T}'Fe' C.ode

Res ICarbon Film RCF

Res/Carbon Comp. RCC

Res/ .Met,xl Fdm RMF

ResiW W Accurate R',VA

Res/WW Power R;VP

Res/WW V,_riable RW V

Res/C^rbon Comp/Var RCV

Res/Thtn Filrn/Ntwk R'rN

Res/Meta! Oxide RMO

Diode/S_I General DGS

Diode / Sil Zener/Ref DZE

Dzode/Sil S_itching DSS

Dxode/Sil Tunnel DTU

D_ode/Sd Varactor DVA

Diude/$il Mic roMixer DMM

Diode/Sil Mic ro£Rctr D.MD

Etc.

........ |
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3.8 Sabsystem _...d Ty;)v Fa:l_r(. Code'.'

VALVE - Adverse Tolerance VA601

Stack up

Ball Splir.eRaceway VA002

Too S_allo_

Bearing InstMl-_tion VA0O3

Discrepancy !'

Bearing Ring Raceway VA004

Too Shallow

Bearing Seizure VA005

Ben..'ing (Due to .Misalignm,nt) VA006

Cnntact A_-le .Missnatched to VA007

dire'or;on Of load

Conta ruination "¢AO 98

Contarr_l-:ation, Conduclar,-c ore." V.X009

s,_rface of Insulator

Cnrrosion of IncompatiSle V -\010

Materials

Corrosive At:n,.3s ph¢" re VACil

Cry.ge'.ic Brittle ,_e.cs VA01 )

I'_tc.

3.9 Cerrec',ve Actmn Code

_{edsign COl

Si_cif:,catiun Ch.'xr,ge r,,, )

Procedure Change 0t_3

Retest OO.i ,

Accept As Is 0C5

' ELc,

* The" 5,,bsyxtem code Incl_;,les t}_e type of , ,-.,trib_ztory m,,.'}'..tn_..;n, (3 .limits)

P^C,E 4_' OF ,;_
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APPENDIX II

,._ RELIA.B!LIi'Y FAILURE SL':,'.MARY REPORT DATA !TE:.! DESCRIPTION

4.t E.%ch r,-i._:zt si.al! co::',dn the :._'or:n,xtio:, listed below per_ai,.ung to failures of NERVA

.tc:::._ . r at.. cot,stltae'.! eleme:'As :.h,_-reof detected d,!ri::g act:nits or.dueled by or ,_n!cr the cognizance

,: "kc :ERVA Program.

4.2 Ltstt._.'. • of Key Data From Ir.dividaal Failure R_ ;,orts. A section of each summary report

_!.._!! . r_,vt,ie e. cot,_:_:nar list'n_ o'." princtpal data from each '_ailure rvporl @enerated during the report

;,-.r:_.q. .ks a mt-:tm'.;m, the dat,t shall be as listed below a::clthe for,_:at of xts Fr" 'entation in the report

&'..C" "v .ts proposed b v the NERVA R¢habihty a::d apprcved by tl_c government.

i)c::nittons of Terms

F.,: I :r,- r..'i-:rt number No cla;'ific,_ti_,.n required

• ' ,.--:,.-., !esign, series This re.ters to the ide-.tificatlon of the system, eq,aip:nent,

etc.

- r*,xl .No. ?,o clarifieat_._", required

Accu:uut._.trd ti:ne on system "r::ne i-, ].o,ars, cyclps, days, etc., whichever is

' a.pplica_le.

Date of f,t, lare :-,o clarification required

".de.:ix."_,'at:a:: by s_h._yste:.n and/rr assembly :40 clarification required

3 ".'.s', ,'c:n,'a._ .-,e:nblv sertal :-umber ._o clarifies*int, required

Failed ,-t.: ,[,o:.ent by part number "l'h_c refers to the '_black box" ut,i_,the item that is

.".or:null.v removed fron the vo".',tclc for repair or on

_.Lich m&inten_trce is required.

FaQ,.d c,,;_po',ent see:at number ::o clarlftcation reel,tired

FA:',e.i c_ ;:poLe:;: :-n.tr._:f.t.:t4rer No elarific.ttion required

.\Lc ;'.:.,1 ,::el t:me o:; c .;.: _-.e :t (;hne on .\cc,.,mul.:ted :ll-:c thot;!d be spelled out it. time, cycles,

, • ::;:,....,-: t ,st txme u2 tro,,_le, ::Ir.e i_thours, or cats:arise days, "._]:ichevcr tli naost applicabh: to the

_:.;:=:cs, ¢','_lcs ,tv!/or c:tle,_t".ar trcl':(lit,g component.

.:;.L,.r ,,f ._t.tr/._ ;f,_i:.l'cable;

;:,...,,-'.".._t.:re _.f ."a.,,',i c_,::-po:,ent t[ T'::s r,."crs to the ..',art that was repaired or removed

t_ , Sty.ale .trod r_-piace,_ in I; e component.

, ",=,._ .'_.'" ::_._:,,'factarer "2_, chxr_ttcatio': req,-tred

".'t" :.:;," :';,,n L':"t-'re.l: lncatior. ._'t,r the parj,,.-e ,,." :dv,;t,fyir,_ tbe p:ece part in case

.,t "t _'_tl "..r,e,:,: p.trtc !Lv :i,e same ,_a:ne are utilized in

_; t" Cc,:|li'_,netlt.

D, _,'r"4:o_. a:ui.'cr lv:.,:.to:n o.¢"fa:lure :'hetker It ",_as sb..rt, opt:x, beyond al!ov.abl, • tolerances,

ctc. , a,;_i "Lc _.i_t- _',"fa.h;re if kl;o:_.'n. $1resses acting

_,'"t;.,- .:,_il, d i.a;'t, If ;:t...wt,, sLo_:Id he tncluded. This

.::,_'; Lave t,_ 5e lr. _" ot,¢ :_.,::.t:l faihtre analyses are co:n-

[.lettd. If lc:t _.,;,,c-".. the ace:'.c- ;".ve_ti£at:n_ tl-e eattse

t:.'l r.x;_ ct,'d da_," of c:,:npletlt,n should be stated.

PAGE _3 OF i_,
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APPENDIX II

: Definitions of Terrr.s

_Fau!t location time The time required to Ldentify the trouble; particularly

applicable to testi,lg since it applies to the cor_ponent.

*Fault correction time That elerne,=t of maintenance time during which a failu:e

is corrected by (a) repairi._g in place; (b) removing,

repairing, and replacing; or (c) removing and replacing

with a like serviceable item. This again applies to

testing either on or off _,ehlcle.

*Corzective maintenance time The duration of time in which the effort is halted due

to actions performed, as a result of failure, to restore

an ,tern to a specified condition.

'tReason for corrective ma!neenance time No clarification required

(if corrective maintenance time is much

greater than the s,_m of fault location time

and fault correction time)

Trouble severity Any failure which could result in death or _ujuries or

Catastrophic prevent perforrra nee of the intended mission.

Critical Any failure which will degrade the system be_ ond

acceptable hm';ts a:*d create a sa__ety hazard (could cause

death or injury if corrective action is not immed-ately taken

Major Any failuz r which ,viii degrade the system beyond acceptable

limits but x;hich can be adequately counteracted or co:*-

tt olled by a.ternate means.

Minor Any failure ,vhich does not degrade the overall system

perforrnarce beyond acceptable limits - one of the

nuisance variety.

Categorization of faiiure (primary or No clarihcation required.

secondary.

Corrective action recommended to avoid No cla_'ificatio, required.

repetion of trouble

Dates of completion and final closeout of This required two elates: (1) when the fix has beec

corrective action incorporated in the com_,onent subsystem o_- system and

(2} when sulficle,_t data are obtained to determine that the

fix has corrected the trouble.

Number of eccurrences of trouble itemized The number of failures occurring on al] components of

as to specific cause :his part n,unber.

Tot_l operating time The total operating time that has been accum¢lated on all

the componeu:s (of this part nu,-nber) since rne.nufacture

• or overhaul.

*Total number of urAts in use at time of No clarification required.

trouble.

i
* OptionM
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APPENDIX It

4.3 Tabulation of Cum'.ilatl,,e Failure Statistics. A section of each summary report shall

provlde a tabulation of cumulative statistics pertaining to failures reported under the contract from its

_mtiation through the data compilation c,'.toff date for that report period. The identification and statistical

d,_ta tabulated and the format of i_ presentation shall be as proposed b), REDCRS and approved by the

government.

4.4 It is intendeded that the format;.on contained in these reports shall be sufficient to provide

the government with the visibihty required to recognize all significant reliability problems detectable

through use of the NERVA failure data collection and analysis and corrective action system; also sufficient

to accomplish timely eval,:ation and direction of the Program's efforts in this respect.

!

,.

I.

-I

/

I ., i . n l
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NERVA PROGRAMPROCEDURE

1.0 FURPOSE

I.i This document e_tablishes the minimum requlrer_ents for parts and material data selection and

' control for use in the NERVA engine. These requirements encompass parts selection, quality and reliability

assurance requirements, specifications, procurement, and failure analysis.

1.2 This document will promote, encourage, and ensure the selection and use of parts that will

complement and contribute to the accomplishment of the mission of the NE_VA engine.

2.0 APPLICABLE DOCL._fENTS

The followin 8 publications form a pare of this document to the extent Epeclfled herein. Unless

otherwise it,dicated, the issue in effec_ on the date of invitation for bids or request for proposals shall

apply:

i Specifications
J

i Military

MIL-T-27 Transformers and Inductors (Audio, Power, and High Power Pulse)

General Speclflcation for

MIL-C-15305 Coils, Kadiofrequency; and Transformers, Intermediate and Radio-

frequency; General Specification for

MIL-F-15733 Filters, Radio Interference, General Specification for

MIL-C-18388 Coils, Tube Deflection; and Coils, Tube Focusing

MIL-T-21038 Transformers, Pulse, Lower Power, Seneral Specification for

MIL-F-39025 Filters; High Pass, Low Pas=. Band Pass, Band Suppression, and

Dual Functioning, Established Kellabillty, General Specification for

MIL-C-55i89 Coils, _adiofrequency, Intermediate and Radlofrequency Transformers

Mlcroelements, Inductive

i • , , , • i , J,,, |
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2.0, Applicable Documents (cont.)

George C. Marsha!l Space Flight Center

H.SFC-SPEC-339 Relays, DC, Hermetically Sealed, for Space Vehicles and Ground Support
Equipment, General Specification for

Standards

Militarg

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts

MIL-STD-1470 Guided Missile Preferred Items Li3t, Electronic and Electromechanlcal

MIL-STD-,1471 Guided Missile Preferred Items List, Mechanical and Materials

MS33586 Metals, Definition of Dissimilar

!

George C. Marshall S_.aceFlisht Center

I

i I_FC-STD-355 Radiographic Inspection of Electrcnlc PartsI

George C. Marshall Space Flight Center

85M02704 Microcircuits, Quality Assurance and Screening Requirements for. High

Reliability

85M02706 Microcircuits, High Reliability Qualified Products List

85M02713 Discrete Semiconductor Devices, Quality Assurance and Screening Require-
ments for, High Reliability

85M02716 Preferred Electrical Parts List for AAP (Formerly Preferred Electrical Parts
and Materials List for ATM)

<

85M03877 Mlcroclrcults, Line Certification Requirements for

85M03926 Design and Quality Standards for Custom Hybrid Microcircuits

85M03927 "Carrier Mounted" Chip Devices, Specification for

i

| i , |
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2.0, Applicable _cument_ (¢nnt.)

Publlcat Ions _C_vernmen t_

Natton_l Aeronautics and Space Ad_lnistration

NASA TM X-53328 Terrestrial Envlron_ut (Climatic) Criteria Guidelines for Cse in 'pace
Vehicle Development, Z966 Revision

_ASA TH X-53798 Space Environment Criteria Guz_elines for Use in Sp_ce Vehlcle Development,
1968 Revision

(Copies of speclficatlons, standards, drawings, and publlcations required by contractors in connection wl_h

specific procurement functions should be obtained from the prlntlng activity or as directed by the contrac-

ting officer.)

3.0 POLICY

The requirements of thls doclnaent viii apply for all NERVA engine components.

4.0 DEFINITIONS

4.1 PART

One piece, or two or more pieces Joined together vh_ch are not normally subject to dlssssembly

without _estruct_on.

4.2 PREFERRED PARTS

Those parts selected as preferred _ecause of their proven quallty and reliable performance, and

which are qualified to the established requirements, controlled by adequate specifications which employ

screening where applicable, and manufactured uuder an effective quality assurance system.

4.3 NONPREFERRED PARTS

All parts which d" not meet the requirements of preferred parts are considered as nonpr_f_x_cd.

This does not preclude their use provided they =set selection and control re_ulrements established b/ this

document.

4.4 ELECTAICAL PARTS

Items designed to be used in electronic or electrical circuits. 5ome examples are capacitors,

![ resistors, relays, switches, Inductors, semiconductor devices, _nd mlcrocircults.

l
I

t
mm ,,, • ,, , , i | s_ , I
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4.5 MECHANICAL PARTS

, Items which transmit, contain, support, or held static or dynamic forces in mechanical s js,ems.

-, These parts shall include, but not be limited to, the following categories:

a. Bearings

b. Bellows

,' c. Fasteners

d. Filters, nonelectrlcal

e. Fittings, tubing and hose

f. Gaskets and seals

g. Hoses

h. .founts, resilient

t. Tubing, casings and sleeving

J. _ire, ncnelectrtcal (includes cables)

}
, 4.6 ELECTRO-HECHANICAL PART

An assembly of electrical and mechanical parts for providing a specific function. For the

; purposes of this document, these devices are consxdered not subject to disassembly or maintenance. Examples

are gyros, oynchros, accelerometers, indicating instruments, etc.

,_ 4.7 SCREENING

-_ The application of appropriate stresses to an electrical part for the purpose of accelerating

failure mechanisms to the point where they can be detected by parameter measurement or inspection.

• _.8 NONDESTRUCTIVE TESTS

Tests which produce no significant evidence of cumul_tive degradation of any part in the sample

ere considered nondestructive. Some examples which are considered nondestructive for most parts are X-ray,

proof pressure, seal leak, etc.

4.9 COMPONENT

A combination of parts, subassemblies, or assemblies, usually self-contalned, which performs a

distinctive function in the operation of the overall equipment.

] , i ii i i ii i -

PAGE 7 OF 18

1976069781-067



NERVA PROGRAMPROCEDURE
m

4.J, Deblnitions (cont._

4.10 FAILURE EFFECT CATEGORIES

4.10.1 Category I

Fall_res which produce no significant performance or safety degradation of the system,

allow continued operation in the normal mode throughout the rated er.gine life, and no not result in the

addition of single-failure-points to the system.

I
| 4.10.1 Category IX

!
! Failures from which the engine can recover and still _eet its norr._l-'_ode performance
_ and service life requirements by switching to or reverting to a recovery mode, but which de,result in the

addition o_ slugle-failure-points to the system. Failures in this categcry are further subdivided as

I follows :

i
4.10.2.1 Category IIA

l'
' Failures which degrade the safety of continued operations, but which do not produce

transient effects and, at the time of fal'lure,do not require auto_atlc or m_ ual action for the recoveryO

' mode. Failures o."safety systems and standby redundant components fall within th4.s catego:y.

4.10,2.2 Category IIB

Failures which are compensated for automatically by the nor=al control _ode or which

! produce transient effects which can be tolerated by the system and which permit time for human Jcdgment to

be exercised on the me_hod and desirability of th_ recovery mode. Failures which require "he functioning oi
[

,[ safety systems or redundant components to preclude Category IIIB effects fall _,ithin this category.

[ 4.10.2.3 Category IIC

|
# Failures which require i_edlate ma]function detection and subsequent ,_cti?n to

remove or lessen the transient effect and to preclude system damage. S,TJtching to the recovery mode is

usually a=complished automatically by the malfunction detection systeI_or by the engine control .ystem.

Fallares _hl_.h require the automatic functioning of safety systems or redunoant components to _reclud_

Category IV effects fall _ithln this category.

; 4.10.3 Category III

i Failur,,swhich result in inability of the engine to meet its normal-mode performance

or service-life requirements bu_ which alluw emergency mode operation or single turbopump operation. Failu:es

in this category are further subdivided as follows:
t

I ' =M
PAGE _ OF i_

1976069781-068



m

NERVAPROGRAMPROCEDURE No.

t . -_ :vlL. c
....' :._.._,=4" ... t C.l"-.cg._rlcs (,';o:_t.,

,._'.:.. C-_tugory !!}A

m l ."._:_ures_.'hlch.-c_uir¢ single :ur_._p==__,?_,raEion.

I
,) _.I0.].1 C_-eic,r7 IllB

F_ilure_ wh::h r_qalre e:3cr_ency :_de operation..

_. _,c,._ .=_--Yi___"

}'allures which resul= in direct injury to the crew, en.Aanger the earth'_ popu:ation, or

: 2._:_g_ the _'_a:ecra._: cr ,,ther_:age :=,Jul.;,_ '_F_. :hc.:h .r_-" sur'.'ivg: depgn_Is a_/cr _'hich preclude e:_rgency

_:_r .:cry:-:=. fn:_ .a:¢g,:r'. :e.cl,_/cs _a'-'urcs _h'-c. _. ;reduce one or .-_:e :.' the ._oi!=_-t.-g sys:en ef:-:cts:

"_ a. Unc.'.rcc:c_ chr_t vet:or nisal:gn"_nt.

b. Loss c: :.._u.-t ".o less than th-': requl=e4 to e._:ect operativa in the emergency
i :_ode.

Inabili'_y to. reJ_ce thru*t or _.successful shu:dewP, ar._/ot ¢oold:_'n which preclua.es

+

C_"_:e::_ h='.'e bce: c!assl_led tntc .hree types, _ecording to their develop'_nt status.

r

-.:_-.- :Y_.LJ_-

:v;,e1_,I - ¢,_p,,::_,t dem_sn is esta_'.l:s:,e. _ and c.sa'ifi_d fr:-. pre'.,i:u$ Fr=gr--,.--s ar,_

:h,- equ,,_:_.::: ):as beer. :._n_:acture_ ._:_ is ".'n _),e shel._. '"

,. |,, ii , " - _ --
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5.0 PROCEDURE

5.1 CO:_POXEh_ TYPE COYTROLKEQUI;E._E_S

The requirements of this docu_e,_t shall apply to c_=ponent Types I, I!, and III a=d hazard

categories I, II^, IIB, IIC, ILIA, IlIB aed IV.

5.1.1 _qoponen t s

The follo'#lng control ele=ents shall b- l_posed on Type ; components:

a. Select and use preferred par=s.

b. A list of any nonpreferred parts shall be avatlabIe to 5h'P0-C _or review.

c. Perform design application review.

d. uetermine acceptability for nonpreferred parts.

e. Prepare specifications for nonpreferred parts.

f. Control procurement of preferred and nonpreferred parts.

g. Review engineering parts flat.

h. Perfor_ co_pr:henslve receiving inspection.

i. Prrf=r= f_il_re a_alys_ _nd take corrective ==tic=.

5.1.2 Type II Components

The control elements tlsted belov shall be imposed _n Type II co_ponencs. ;my redesign

or modification shall be treated as Type I.

a. Re_i_ failure h_ste=v _f corponents in previous pzograms =o identify troublesome
parts. ;eplace such parts with parts fret :ae preferred parts list _h_re possible,
or _tth screened _arts, or parts which have successfully co=pleted ad*qaate non-
destructive tes_lng.

b. Select and use preferred parts where these par:_ :re directly interchangeable.

c. Review the parts list and identify part_ that have iligh fazlure histories or _av
present a hazard i_ space f:igi_t nppitcattors. _uc:_ parts s!:all be r_pla:ed ":i=h
parts that a_e _re _uitable.

d. A list of al? no=preferred parts shall be aw::able to 5YPO-C fcr review.

c. Prepare spectftcati_.ns for ncnpre/erred parts that oust be procured. If the p_rt
has aiready Seen prc_uted and is ca hand, perfur_ appropriate screening, er nen-
dcstr.cttve testing.

f. Ccnt[c_ procurc=cnt o_ pro:erred an_ nonpreferred parts.

g. _evtev engfpeerlnK ;. llst.

h. Perform co=prehens:ve receiving Ir_pection.

i. Perfor_ failure a_aJy_is and take corrective action.

PAGE ,-' OF -=
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5.!, Co=ponent Type Control _qu/re_ents (cont.)

5.!.3 Lvpe Ill Components

The control ele'_ents listed belc_ shall be i=pvsed on Type III co=ponects. ._y

redesign or _odiflc_tion shall _e treated ac Type I.

a. Review failure history of cv_ponents in Frevtous programs te i_e_tify :rcob;eso_e
par_s.

b. _nen a troubles=_e cr hazardous par_ _s Identified, attempts shall be =Lade to
te_ and screen the lowest subassembly to deter=ine _he accept_lltty _f the part.

c. _en the part cannot be te_ted or s_reened at the su=asse_b_ ,_ve! or when
failure is encountered at this level durin£ the test, the p_rt sPa]l be replace_
by _ preferred or adequately tested or screened part.

d. Review ensinee•i_ _ parts I1¢¢.

e. Perform failure _nelysi$ and corrective action.

_.2 PART5 SEI_CTION

Design sctlvitle_ In coope•atlon wlth parts _p@rla_|_te _h_l| _t_bllsh procedures for effective

contro_ of part_ select_on. The _e]ec_ion c_iter_a shall ensure that the aznl_,,- nu-.J:c• _f part type_

' feasible are used. In order to acc_plish this, designers ar_ encouraged to use =tc_oclrcults _0 the ¢axl-

=u_ extent possible _ecsuse of the advantages of their low weight, volu-_e, and po_ter c_su=ption, hi_ber

level of reliability, and Ic,wer costs. Parts shall be capable of _eetlng the operational and envlron_vntal

criteria. (The prime contractor is fully responsible for the sal_sfa_tocy performance of each _aYt In

accordance _lth the contractual requlrem_ntSo regardless of the source fro_ which the part was selected or

who _ro_e or approved the controlling _ocu_entation._ T_o fla.'_._b_lity _nd outsa_s_n _ _roper_le_ _f all

parts an5 _atertai$ shall be conside, ed and _ust c_-_-ply _ith the requir_=et, ts for t:_e _pplicable system.

5.2.1 Electr_cal Parts Se]cct_on

t

._ Electrical parts rc_utred ior use in :_ne sha_i be _elected t_ the f¢_!o_ order

r_ C'[ precedence:

5.2.1.1 Electrical Preferred Parts Lists

In_tla! seiectton shall _e =ade fr_ ._7C Dra_ 8_'_'2;16, _r 21s_ _hlch arc

furnished by SEPO-C. At a la_er d_te, other _atS _ay he auppl_ed as requ£re_ents dlct_:e.

PAGE :,_ _: _

1976069781-071



NERVA PROGRAMPROCEDURE No:
i, , • , w , i

5 2.!.1, Ele=trlcal Preferred Parts k_s:s (ccat.j

5.2.2.2 Scqpreferr©d Fares

_lc_octrcu_ts c_ _he _r_¢_r_¢ ils=, :,e s_a11 _¢_ect ct_er _Ic_o=_rcuzt$ _n_e

they shall be purchased o_!y f_= _.:_:-t_rers _h:_e i;::es ?.ave bee_ certified

Lurer ha5 cerr_fLca:!c_. _._e= a =:¢:¢a_a_ "-*n;_..t;re: _i:_ a cart:fret iz=e
cannot be t_.m4, ::;?u-C =;,all =¢ _ct:_ed (Paragr*ph 6.1s i_ order that s-!ion
_ty be taken to certify the l:-es.

_esigns s._a!i be designed, _a._:facture_, i::spe_ted, a_ tes=ed in accordance

sh._ll be i= accordance _:n Y_C _ravi_ K 85_0)927.

c. AI! other nonpreferred electrical , ,r_s shall be se_ec:¢d us_n_ cr!terta in the
order of precedence sho_.'n.

(!) Par:_ pr=vlously _I_f_¢d for use _ =1_ space a=d :errcu:r_al environ=ants
or e_u/va!en_ re_u!reJ,cn:s.

(2) Parts previously qual/flrd £n other Frogr_s on whLch there Js cons/derable

(3) Part_ !tsted in _IL-ST_70.

(_) Parts listed in the ezn_ractor's preferred par_ lis_s and are _uttable for
the equip=uent.

(5) Other sources as necessary.

";c_prefer_ed parts _hall be _c1¢c_¢J _:h exacting conslderatlon Given _o the Inherent

c.,p_bility o_ the parts to v_thsta_d ¢he space an_ terrestrial env£rcn=_nts anJ assurance o_ adequate

contro_s, g&ch nonpre_:red part used shall be avali.b]e to S:;?O-.. for revlew.

5.2.2 _e_.anlca! Parts Selection

F_chanl=a! parts selection for the 'd.F.:'A ¢._gine shall, .*t a =1:.:=urn, cc.qs£der the

%.2.2.1 P,e-hsntca! Preferred Parts

Y_chan/c=l parts =_d _asteners shcu;d be s_lected fro_ _SFC _.cu_nt HFFC-PPD-bO0,

Vol_e lI= "?iefcrred Parts, ._rhanlca!"; :tlltary ;bee: Standards (Y.g); _2L-ST3-1.7I; .and Air Foree...,avy

(_;) Standards xchenever pradglcal. _e,h_alcal p_:ts an: _.,s=¢ner_ u:.ich are not ae,,_:abie i:, the f._regoing

standards _a_ b_ select=d fro_ equivalent standarJs prrv:ded te_t da:a and e×per_ence have been o_talned

vh/ch vert_les :¢::rpliance _ith the re;_ire=ents _pesed hereln.
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5._.2, Nechanlcal Parts Selection (cont.)

5._._.2 Workmanship

._chanical parts should be constructed and finished utiJizing manufacturing processes

that will ensure a q,,_lity product. Visual inspection should not reveal defective plating or painting,

deformed flyers, inec_mplete welded or brazed Joints, machining burrs cr slivers, and inadequate or illegible

part _rklng.

5.2.2.3 Dissimilar Metals

Dissimilar metals, as defined in Y33_556, should not be _sed in conbinatlon unless they

are suitably prote¢ted to prevent electrolytic corrosion.

: 5.2.2.4 Co_roslon of .v_etal Parts

The NERVA engine _echanlcal parts should be constructed of metallic materials or

:ateriala with proven corrosion resistance characteristics. Metal parts shGuld he protected from corrosion

by stress-rellevlng, plating, anodizing, chemical coetings, or&anlc finishes, or combinations thereof

provided =hat suth _rotect!_n _s :eTp_tlb!e with the eperat_ng en-lronment r-qolroments as defined in

TM X-53328 and TM X-53798.

5.2.2.5 Moisture and Fungus Remlstance

Except as otherwise required by detail design eonsideraticns, only materials which

resist damage from m_Isture and fungus should be used.

5.2.2.6 Meteoroid Protection

Parts must be capable of withstanding or be provided protectlon from meterold penetra-

tion _hen subjected to the =eteroid flux model specified in ?_ X-53798.

5.2.2.7 Lubrication

Lubricants used in mechanical and electro-mechanical parts not hermetically sealed

should be suitable for use in the space environment as defined in TM i"-53798. Sliding or rotating bearing

_urfaces not normally lubricated should not produce excessive friction or acgrade in a hard vacuL_ c_wiron-

(
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5.3 PARTS LISTS

Parts lists shall be submitted to SNPO-C that will be suitable for technical review. Two types

of list_ are required; the nonpreferred parts llst and the engineering parts list.

5.3.1 Ronpreferred Parts List

A listing of all nonpreferred parts proposed for use shall be available for SNPO-C

review. This listing shall include part identificatlon, application, controlling documentation including

all existing documents and engineering orders, _nd probable sources.

5.3.2 Engineering Parts List

Prior to design release to fabrication, the contractor shall compile and have available

for SNPO-C review an engineering parts list containing all parts used, both preferred and nonpreferred. This

parts list is the same as that required by documentation standards for good engineering practice and does

not constitute an additional dneumentation requirement. All nonpreferred parts on this list shall be

identifiable on the nonpreferred parr_ list described in Paragraph 5.3,1. Changes shall be complled and

suppiementary submission made each month to SN_O-C.

5.4 SPECIFICATIONS

_xlmum use will be _mde of the specifications listed in the preferred parts ]isis. In addition

to the preferred parts specifications, ma,imum use w_ll be made of other apprcprlate specifications. For

all nonpreferred parts for which an adequate speciflcati_n cannot be found, specification shall be proposed

including the following crlterla, as a minimum:

a. Complete identification of the part.

b. Physical (including ,marking), environmental, and performance requirements.

c. Quality and reliability assurance requirements incluling, when applicable, screening, non-
destructive tests, "_or_manship, .nspections, and electrical and environmental tests for
qualification and acceptance.

5.5 PARTS QI;ALIFICATION

Parts shall be uJed which are qualified for the application, based on exlstlng data_ similarity,

or higher level of assembly testing.

PACE la OF 18
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5.5, F_rt_ Qualification (cont.)

5.5.1 Existing Data

Oata on identical parts which applies to pazt tests performed at stresses equal or

greater than those anticipated and avail=ble from the Interagency Data Exchange Program (1DEP), Military,

or contractor testing may be used to establish acceptable qualification.

5.5.2 Similarit_

Qualification by similarity may be acceptable if the similar part is of similar design,

procured ro equivalent specifications, fabricated by the same manufacturer using the same processes and

qua1_ty controls, and the performance differences are identifiable, measurable, and not great enough to

invalidate the similar testing data.

5.5.3 Hi_her Level of Assembly

Qualification testing of a higher assembly may be acceptable if it is restricted to

t the specific part application within that assembly, the assembly is qualified by test, qualification can

best be demoi_strated at this level because of the specific application of the part, and the assembly level

represents a reasonable balanc_ between applica_icn, usage, test objectives, facility availability, and

! schedule requirements. This level of testing does not qualify the part for other applications. If a_equate

test data are not available in any of the above categories, qualification by test may be necessary.

5.6 PARTS SCREENING REQUIREMENTS

Screening tests shall be performed on each electrical and electronic part in Criticality

Categories I, IIA, liB, IIC, Ii!, and IV hardware. _ere existing specifications du Dot impose adequate

screening requirements _r new specifications are required, the following documents and recommendations shall

be imposed with additions as required to assure reliable parts for _he application. The following require-

ments and documen:s are noL to be used when an approved specification exists:

5.6.1 D_ode_ Transistor, and Rectificr Screenin_

Diode, transistor, and rectifier screening shall be accomplished in accordance with

85M02713.

5.6.2 Microcircuit Screenln K

.licrocircuit screening shall be accomplished in accordance w_th 85M02704.
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* 5.6, Parts Screening Requirements (cont.)

5.6.3 Capacitor Screenin_

Capacitor screening shall be accomplished in accordance with the requirements of

Appendix A.

5.6.4 Resistor Screening

Resistor screening shall be accomplished in accordance with the requirements of

Appendix B.

5.6.5 _Screeni_

Relay screening shall be accompllshed in accordance with the requirements of Appendix C.

5.6.6 Electromagnetic Part Screenin_

, Electromagnetic part screening shall be accomp]ished in accordance with the require-

meats of Appendix D.

-_ 5.7 PROCUREMENT

I Preferred parts shall be procured only from sources listed in the applicable qualified products
list (QPL), and in accordance with the requirements of the applicable specifications. _en a new source is

considered, this source must be qualified. Similar QPL's shall be established and utilized to procure non-

preferred parts. All sources of supply selected shall be available to SNPO-C for review.

5.8 PARTS AND HATERIALS PROBLEMS

Problems with parts and materials such _s failures or discrepant conditions, which are of mutual

concern to SNPO-C a,d contractors, are reported utilizing the ALERT syctem.

5.8.1 ALERT S_stem

Alerts are issued in two categories, t,e., c.'.atype which requires action by SNPO-C and

the contractor and one type which is sent for information only and requires no action by the contractor.

a. Action ALERT. When Identified by the title "ALERT" only, action Is required by

the contractor. The follo_ing steps shall be performed to support the ALERT
system:

, (i) Maintain adequate records to assess _J.ERT's.

(2) Respond to action ALERT's within seven days of recelpt_ identifying specific
applications, o_ating the extent of applicability of the .,_LERT,quantity of
the subject parts used, and where used.
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5.8.1, ALERT System (cont.)

(3) Conduct the necessary engineering analysis to determine the action to be
taken and within three weeks of receipt of the ALERT, submit to SNPO-C the
results of the analysls, and action taken, and further actions necessary to
correct any diecrepaneies or eliminate potential problems related to the
subject of the ALERT.

(4) Participate in the NASA ALERT system through the initiation of reports to
SNPO-C concerning significant parts or materials problems detected.

b. ALERT (Information only). %_en identified by the statement "sunt for information
only, no action required", SNPO-C considers that the problem has no impact on the
program. The information only ALERT is sent to the contractor to make him aware
that a problem exists. However, if the contractor determines that the problem
does have an impact on the p_ogram, ne shall im_ediately report this to the con-
tracting officer.

5.9 FAILURE ANALYSIS

A failure analysis of all parts which fail shall be conducted in accordance with NRP-XXX

(Failure Analysis).

5.10 PARTS APPLICATION REVIEW

During design review, a thorough parts application review shall be conducted to determine the

applic_billty of each part in the design to the mission profile requirements in order to assure that the

pare is not used in a manner that will contribute to performance degradation cr failure. The parts applica-

tion review shall be thoroughly documented and shall be considered a checklist item in the design review.

Within 30 days of completion of each parts app]icati(1 ravlew, documentation shall be made available for

review by SN_'O-C. The eontrac=or shall take immediate action to correct any deficiencies brought out in

the review.

5.!1 RECEIVING INSPECTION

Inspections and tests on all procured parts shall be performed to verify conformance to the

requirements of the _ontrolllng documentation. Operations performed at receiving insp4ctlon shall include

the following:

a. Verification that documentation required to perform the inspection is available.

b. Inspect supplier documentation for accuracy and adequacy.

c. Check for shipping damage and count.

d. Perform Inspectlon in accordance with inspection procedures.

, ,, L
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5.11, Receiving Inspection (conC.)

e. Utilize only calibrated measuring equipment.

f. Perform required tests and record the data.

g. Assign lot number as required.

h. Attach age control stickers as required.

i. Accept or reject parts.

J. Accept or reject nonfunctional parameters.

k. Complete records and file or forward data as required.

i. Forward accepted parts to stock; forward rejected parts for disposition.

5.12 PLRTS IDENTIFICATION

Each part shell, as a minimum, be per=anent!y identified by the part number, manufacturer, lot

nmnber or date code, and a symbol indicating successful completion of screening tests are required.

5.12.1 Identification and Traceabllit_ of Parts

All parts shall be so identified and docu_ented that they will be traceable to a

specific manufacturer and lot number or date code. Additionally, mechanical parts utilized in critical

structu _s should be purchased in distinct production lots or batches, ,dentified as critical piece parts

and segregated from other lots of similar parts.

5.13 CONTRACTOR COMPLIAHCE PLAN
e

The Reliabilit_ Plan shall describe the plan for c_mpllance with each requirement of this docu-

ment.

5.14 DEVIATION OR WAIVERS

Any de riatlons from the above requlre_ents shall be brought to the attention ef the contracting

officer or his representative immediately and may be resolved only by SNPO-C directive or waiver.
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APPL._DIX A

._!:;I._F.._. SCR£E.YING ,_.;)L'IRk..YL:<.rS FoR CAYAC1TOKS

1.0 CAPACITOR SCREENING

Capacitor Screening shall be accomplished in accordance with Table I anO the applicable paragraphs

specified herein.

I.I T&NTALUH CAPACITORS

1.1.1 Burn-In

+12 hours.a. Son-Solid - 100 per cent of rated voltage, at 85"C ambient for 250 . 0

b. Solid - lO0 per cena of rated voltage at 125°C ambient for 38 +8 hours.

_;OTE

,Haxt=.m circuit impedance (excluding capacitor) shall be 10 ohms for

non-_olld and 3 _bm_ f_r _Id tant_1,:m ea?_c_tors.

1.1.2 DC Leakage

a. Non-S.oli__.dd- DC leakage shall be measured at roo_ a_bi(.nt and at 85"C within 5 minutes

after the capacitors have been connected across a source of the r_Led voltage. For nont,_]ar capacitors,

_e_s_lre_ents shall be made in both directions.

b. Solid - DC leakage shall be measured using the DC rated voltage _ 2 per cent at 85°C

after a _aximu_ electrification period of 5 _tnutes. A 1,O00-oh_ resistor shall be placed in series with the

capaciLor to li_it the charging current. A steady -ource of po_r, such as a regulated pc,wer supply, shal_ be

. 00 _used. _leasure_ent accuracy shall be within + 2 per cent or . _ _lcroa_Fere (uA), whicheve:" is gre_ter

1.1,3 Capacitnnce

Capacitors sha_l be tested in accordance with method 305 _f Standard YIL-STDo202. The

following details and exceptions shall apply:

a. Test frequency - 120 _ 5 hertz.

b. Limit o£ accuracy - Heasure_ent accuracy sh_ll be _lthin _ 2 per cent o_ the reading.

c. Magnitude of polarizing voltage - Haxt_um bC bias shall be 2,2 volts for all AC

_easurements of polarized capacitors. The magnitude of the AC voltage shall be llmtted to 1.0 volt rms.

, ,s _ • |, ,
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1.1.4 Ol_s£pdtion or £e_-.r _act_r

T_e dissipation factor of each ca[.-citor shall be measured at a frequency of 120 + 5 hertz

by means of a polarized capacitance bridge. The bridge shall , rovide a dzal reading accuracy of 0.1 per cent

dissipation factor and a measuring accuracy of + 2 per cent of the ,r,._sured dlssipatlon factor plus

0.i per cent.

1.1.5 Seal

_' a. ,'_on-Sol ld

(1) Each capacitor shall be subjected to one (1) of the following conditioning tests:

(a) Temperature cycle In accordance with method 102 of Standard ,_LIL-STD-202,

for : total cf ten (i0) cycles, performed continuousay _t tes: ccndltion C.

(b) Thermal vacuum bake at 125°C and 10 -3 torr fcr 24 hours.

(2) After above cond_tlotllng, test each capacitor for electrolyte leakage by one (l)

of the fcl!vwtng methods:

(a) Apply Thymol Blue (0.04 per cent) indicator tc each capacltor around tbe

cover seal and lead wire of anode. Evidence _f electrolyte leakage will be IndlcaL_d by change of color of

_: Thymol Blue from ye.Jlow to red. Rumove the Thymol Blue with delonlzed water rinse.

(b) Test wi=h moisteaed blue litmus paper.

b, Solid

Capacitors M.al / be test, i in acccrdmnce with method 112 of Standard NIl-el'D-202,

=cst condition letter A.

1.1,6 X-Ray

Per MSFC-SIU-3_5.

1.2 CE R_II C CAPACITORS

1.2.1 Bt m-ln

+8

a. 48 -0 hours.

b. 125"C ambient.

_ _ __J
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1

c. Capacitors rased above 1,O00 VbC, 1C0_.:,fra_d vol_ag_. C.'.pac_t_rsra_d ],',;_r'.hC,

or les_, 200 per cent of rated voltage.

].2.2 Diele=tric Withstanding Voltage

Capacitors _hall be tested in accordance with method 301 of Standard _IL-STD-202. Fr,e

I f_llowing detal]s shall apply:

a. _lagnltudeand nature of test voltage - CaFaaltors rated above 500 VDC, 775 pzr cent

of rated vol_age. Capacitors rated 500 VDC or less, 250 per cent of rmted vo1==ge.

b. DuratLcn of application of test voltage - 5 1 =econc_

c. Points of application of test voltage - Unless otherwise s_ecil_ed, between the

capacitor-element terminals.

d. L[mitlng value of surge ,:urrcnt- Shall not exceed 50 mll]iamperes (mA).

p e. Examination after test - Capacitors shall be examined for evidence of damage and

b-eakdown.

-| t

} 1.2.3 Capacitance

!

CapaciLors shall be tested in accordance with _ethod 335 of Standard MI'.-STD-202. The,

: following detal]s and exceptions shall apply:

!

a. Test frequency - Unless otherwise specified, ] me_aher[z # i00 kilohertz when the

nominal capacitance is lO0 pF or less, a_d I kil_bertz + 190 hertz when the nominal capacitan:? Is greater

than 100 pF.

h. Voltage - Unless ._her_ise speclfled, root-zean-square potential of 2 + 1 _olts shall

he maintained within + 0.5 volt throu£hout the ,'easuremunt.

1.2.4 Dlss_pation Factor
f

Unless _therwlse specified, dis!,i},at/onfJctor shall be me..sured _t the frecuency and

voltage specified in 1.2.3.

1.2.5 Insulation Resistance

Capacitors shall be tested in accor_,'neew2t_ method 302 of Standard MIL-STD-202. The

following details _hall apply:

J
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a. ':_.:: ",o_ta_._ - i at,t-, a r-,7. v='.'...'_ ,a_, :- -..".;.-_._.

:. _.ro-e :_.rrcn: I_-.I-. - _ ..-J_.

_. .;_i,_t.-o.¢ :.¢a_re=_.'_: - _':._ess .'.:,_r.;.¢ sp_-c"-¢,ie_,between lh© _ut_a_ly ins "lated

• . ..i:< .

:.:' "LAJ::C ',_:,-hZF:-_._:CAL-Y .%ALia; J#A-;?,: .5

1.3.1 _arn-'n

I

i b. 125"C a-._.,bie nt.

c. iOfJ ?_r cent of :_e_ voltage.

9

w d. eui:c c_Jrre:'t iC,-..i_ed:c " J:vure =lul'.:.¢..

i.3.2 D,.*:cctrlc ;*'.'th_I_::3_n_ "¢e!taFe

.,_':.:G.¢-'.,c.clr.;c "-C_:,._t,t.'d'-,,g","._:,-F._t_.s: '_'3;'.'_e pcrfo_r_.d In :_cc,_rdc._ce ._,:,_-x_hod 301

• ._ .': .n !.:'d :cIL-'-, '-2"2 :-'".]c_s c'; :r_..,:e s_c .... _ .. "-_" ".'eit-',_r :c _.c _,r_ ;.er cent ;,f rateJ ,3C v,,l:.:_e fer

:,-r'-. ..- _....c ¢ ._.3 see nds. r:.r:_ current .,h.]i; be :l__"._t_-d r.o I m_pere.

i • .I. '[,1;'._C_. [ "trice

Ca;,.-:.:c,r_ _' all l e _c_I,'d _n ,co rJ,-c_-;'.;h -,'J .! ._'_ r.f St..;,!._ra Y,IL-S!D-:02. l'he

a• ".','._:_.,;_en_v - ],'_GC' _ i00 hertz.

b. '•,',._r,•._en:,;¢.uracy - ._ ,'i l:e "-'..n;n - "_;.,-rten'..

I. 3.:, :;:-_. ?.Itic,n Fatter

_'e di-_;,l:.:L'_ ¢3::.r _'f (at!, c..;-;.!:._r__•._.!be :.',_.a._,,rcd,_t ,-.nAC v.!:a?t• :'_t greater

• " ," ..., ;, : _,:_,. _'f :,,*" _,l:.,-d :_ v'!ra,_, at n f'rtq ,,n,>" .,f i, '_ _ " ;' hertz. "ea.urc'c::" ac.aracv sha]: be

'::t ;.-' " " per cent•

(

..J
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I.].5 Insular lon _slst_mce

C,-pacJ;ors shall be tested t:: ac_rc_nce _.'i:h =_,thod 302 of Stan_o:d KIL-$TD-202, The

._ollc_ingdetails and exceptlocs shall apply:

a. Test potentia! - Rated IX: voltaKe.

b. Terminal to tencinal - Insulation retlstCnce shall be --¢asured _erwee_ Cez'_inalsat

a t_perarure of 25" �3°Cor corraczed the.eto per _able II, and at 12_"+ _'C.

:A.BLE II

INSL'LATION P_$1S;_CE COR;_CIC_ FACI'OR._

DeCrees C ":orrection Factor

20 1.4
21 1.3
22 1.2
23 1.1
24 1.0

il 25 1.0
2b O. 94
27 0.87

i
m, 2e o.62

"_ 29 O. 76
30 O. 71
31 0.67
32 O.e3
33 O. 59
34 0.55

' 35 O. 51

1.3.6 X-Ray

P_r P3_'C-SID-355.
,I

1.4 PAPER (PAJ'ER-PLASTIC OR PLASTIC DIELECIRIC,) HEK_CTIC_LLY SEALED CAJ'A(..'_:;.;

1.4,! SuN-In

+8 hours,
s, 48 -0

b. 125"C embtent.

c. 100 per cent rated voltage.

1.4.2 X-Ray

Per HSFC-ST_-355.

• , , • , | , m
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1 ._,. 3 Sea!

Ca_acitcrs s,_al/ be tested in accorda,qc* _lt_. _thod ii_ o._ ,_.ZL-ST'd-202. ,_e fc, l_c_lnl;

_Icta_ls _a_! a_Flv:

e. "_es_ con_irion |etc*r - A.

b. _x_.sifiat_,o_.z.iter _est - Capac-!(ors _ha_-_ _e visua]'y exa--.,'ne_ tot _t_.-.ce ".,1r

_akaSe.

:._.3.1 L_Ld ._._:!t__apacltor_ e.ay be _'©ste_ as f_ll_-i:

Cap.Ci(_rs _hal} be _!4ce_ wlt._:",heter_ina_ ._a_.n_s_R_eys _n_t .;_ard) o.-_a

_i_-an _':_etc>f a_sor_en_ ?spar a.'_ exp,,_ed :o a case _,r--._rraturev:_rln +3"C.of _he ae_p_ic.,ble.-_,xl.-:=ra_ed_d

:,-,--_cr.s'_',_re for a _Inl--'_-- o_ " _.'_-ur. Af:er the test, capac_.t_rs she}! be v!s_:y exa=i_e. _ ._-_r cVi_c.;:e of

:eaka._e of iLquid or ._ill_nKco=Fo_c_, or bubbles fr_= the seal,

I._._ bleie_tric _Iths:andln| Vol:aSe
i

t Capacitors shall be t_ste_ in ac:or_rnc* v|th _-_ 305 of 5_and_rd ._.lL-SF_-202. The

, ._o_._o-'z_£ detaIJt, and excrp*.i_n_ _hall ._;,ply:
l

a. Y._gnliude _,f _'_-s_voltaire - A_ sp_c!fied _n T_ble Ill.

b. ;;_t_re ¢f p_:c._:lal - DC.

c. L_ra[ion c! ._?piicatlen o._ tr*t voltslce - _ ,i,eclfled in _abl_ II_.

3. Poln:s : f a_:,ilca_ion of _e_t vcl_age - Aa specified in Table Ill.

e. rxarina_!on after _es_s - C_pa--It_rs s.s_._llte vi_ally exa=,_ned f_r eviden, e of

::e_ :,.'-.'l, arcing, _r other vlJlble _a_-li_e.

!. T%e capacitors s._.._l _e subjected, at t._.e op:_.,,not :._e r_::ufa_:ur_r, "_o the a;pllcaCirn

• _ 75_ per crn _. O_ _'d_,rd _ "¢_l'ni_e fc, r n_t less than 5 sect, ntis, or 200 per cer, c f,,r not less t,_..,n 15 seconds.

-'. .v_rq._a_._t'.• conf,_-r-_._c,. !n_er:i..._, a?_'|Ica_.,.nqof p_'_cn_,Ja| -_a;,' be, .-_Idrbe_.'¢_,_ each

_.,_t_n_. '.,tdtviJual;yand the ca_e.

PAGE 7 OF 1._
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• n • .... , , |

7#_LL ! !Z

Circulc- Circu'.¢ dlllra,_ Tesl ?c-ints Y._¢r.ft,'_e _ratlc_r.
d'.a¢:az ;,f :c=" ef a_pl|ca-
S_--l_bOl voltaic llon Of vole-

ale

Per ce.-.l
r=ted
•.'_ '. take ._ nut es

I -- - o-------- (--_ Te:'=Inal ¢o _I 200 I/ 1
tw."P..Inai
;ar_Inal to

c.. _i 20u
;

t -- l¢_'-li[ -- --

_r

, 1.4.$ hsulatt_n !_sli lance

, Cipldi_rl shall be :til¢,J in ic:or¢ilnCi wilh =ethof )01, Y.l_.-Sl,9-202. The fo_,!c_!n I

de:ills and exceptions shill apply:

i

J,, a. Tes_ poter, llal - • p_tenti_l _;uil to the riled DC _o:ti|e _'. 500 VDC, lhichever

Is fell.

b. Points of =¢4lure'-i_t.

(:) ierr-.inallo ter=In_l - Inlula_ion relli[ince skill be _easured between t(,r'_In=Is

it :l:e =axi--_ rated _e_cral_re, __ }'C, and at _5 + ]'C or ccrrec_ed iherete.

(2) Terminals tO c01se - ;'hen ehe _all_ tl no¢• ter'_-lnll, ttie =4,isure,'_n¢ shill be

.-,._de b_cween each ler_..lnal an_ _I:,._ cae-e il 2S°C.

c. Tire _c.n_tint - _,e tlr,.con_ianl ._f the "-J_asu:c:_nlcircuit wlih the ca_acltor

c.:_n_,ct_.J _hall not excced 30 seconds,

d. Surge current it=it - _ot to exceed I a,'_per*,

1.4.6 Cipacitincl

Capiciloz_ ._ha!lbe tested in accordanct wi[h _,thcd 3O5 of Sl4ndard H!L-_T,)-202.

_l,,,following deCaill shill apply;

a. Test frequency - 1,000 _. lO0 hertz.

b. Limit of accuracy - £1all se within * 0.5 per cent.
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I

l
1.4.7 Dissipation Factor

The dissipation factor of capacitors shall be measured at an AC voltage not greater than

2_ per cent of .'he rat_-d DC voltage and at a frequency ef 1,OOO + i,90 i_ertz. Heasucement accuracy shall be

:'.thin+ 2 per cent.

1.5 PLASTIC, ._ERY'/TICALLYSEALED CAPACITOR5

1.5.1 Burn-In

a. 48 H�-O hours.

b. 125'C ambient.

c. lO0 per cen: of rated vol-'.a_e.

.5.2 X-Ray

Per M_FC-STD-355.

1.5.3 Seal

Capacitors shall be tested in a<cordance with Metho= I12 of Stanoard MIL-STD-202,

lest condition A.

1.5.3.1 Llqui_ filled c_pacttors _ay be tested as follows: Capacitors shall be placed ,

w-th ter-ir,a',sfaciug r.ldewa,-s('f_otupward) on a clean sheet of ab'_orbent pap?r and exposed to a case

te.-..pe_aturewithin -O C of the a;,llcable _zaxlmun rnted temperature for a mlnimu-.,Ûf I hour, After the te_t,

t!.eca|m.fters shall be v_._ually exar.i::edfor evidence of leakage of ]_quld or 5uhbles from the seal.

1.5.& D'-e|ec:ri,:WlthstaDdlng Voltage !

Capacitors s_all he ",ested in a_cordance wlth Method 3{31of Standard NIL-STD-202.

The _e11_wing details nnd exceptions shall _oply:

a. Test voltage - 200 ;_.r cent of rated DC voltage.

b. Duration of test voltage - 5 second_.

c. Li_ittn6 value or surge current , Shall ncc exceed 1.0 ampere.

d. Points of appllca,_ion of test volta?e - Between leads or betwe_.n leads and case,

•whichever is applicable.

.=.=/

PAGE 9 OF 15

1976069781-087



NERVA PROGRAMPROCEDURE NO:o1..  -7o4

1.5.5 Insulation Resistance

C_pacitors shall be tested in accordance wlth Method 302 of Standard MIL-STD-202. The

following details shall apply:

a. Magnitude of test _oltage - Rated DC voltage.

b. Points of _easurements - Measurements shall be _ad¢ betwe2n ter_.,,inalsat 25 _ + 3°C

and between terminals to case when the case is not a terminal.

1.5.6 Capacitance

Capacitors shall be tested in accordmlce vfth Y_thod 305 of Standard MIL-STD-202. The

follewln£ details shall apply:

a. Test frequency - 1,000 + I00 ilertz for capacitors having a nominal capacitance of

luF cr less, and 60 + 6 hertz for capacitors having a capacitance greater than I,_F.

b. Liml: of accuracy - WiLhln _ 2 per cent.

!.9.7 Di_slpatlon Factor

The dlssipat_cn factor shall be measured at a te.,'rperature of 25 ° + 3°C at a voltage

not greater than 5 per cent of the rated voltage. _st frequency sh_ll be as specified in paragraph 1.5.6.

1.6 GLAS{ (HERMETICALLY SEALED) CAPACITORS

1.6.1 Burn-ln

a. 48 +_ hours.
-0

b. 125°C ambient.

c. 300 per cent of rated voltage.

d. Capacitors shall be protected against voltage surges e! ]0 per cent or _ore of

the te_t voltage.

1.6.2 Dielectrfc Wlthstandln@ Vc]tage

Cap_cltors shall be tested in accordance with ?!ethod 301 of Standard MIL-STD-202. <

The followSng delails shall apply:

|

.......... J |t _ i , |
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a. Magnitude and nature of test potential - 300 per cent of the DC rated voltage.

b. Duration of application ef test voltage - Not less than 1 second nor more than

,_ 5 seconds.

c. Prints of application of test voltage - Between the terminals.

d. Limiting value of surge current - Not to exceed 50 milliamperes.

1.6.3 Insulation Resistance

Capacitors shall be tested in accordance with Method 302 of Standard MIL-STD-202.

The following details and exceptions shall apply:

lest potential - Not to exceed the DC rated voltage.

b. Duration of application of test voltage - 5 seconds minimum.

c, Points of measurements - From te._-,inalto terminal.

d, Test temperatuze - 25_C.

e. Lllaltlng value of surge current - Not to exceed 50 milliamperes.

1.6.4 Capacitance

Capacitance shall be measured in accordance with Method 305 of Standard MIL-STD-202.

_- the following details shall apply:

a. Test frequency - I megahertz _ kilohertz when nominal capacitance is 1,000 pF or

less, and i kilohertz + 50 hertz when the nominal capacitance is greater than 1,000 pF.

b. Limits of accuracy - Shall be _ 0.2 per cent of nominal capacitors value or + 0.2 pP,

whichever is less.

1.6.5 Dissipation F_ctor

Dissipation factor shall be measured at a frequency of i kilohertz + i00 hertz.

Measurement accdracy shall be within _ 2 per cent or 0.005, wl,.chever Is greater.
v

1.7 MICA CAPACITORS

, ,, , j , ,i |i _
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1.7.i Dielectric W1=hstandlng Voltage

Capacitors shall be test,:d in accordance with Method 301 of Standard MIL-STD-202.

The followzng details shall apply:

a. Magnitude o¢ test voltage - 300 per cent of the rated DC voltage.

b. Duration of application of test voltage - not less than i or more than 5 seconds.

The duration of the test shall begin when 95 per cent _f the test potential is reached.°

c. Points of application of test voltage - Between ter,_inals.

d. Limiting value of surge current - Saall not exceed 5 m_llamperes during charging

and discharging.

e. Examination after test - Evidence of damage, arcing or breakdown.

i. 7.2 Burn-ln

+8 hours.
a. 48 -0

b. 125"C amSient.

c. 300 per cent of rated voltage.

d. Capacitors shall be protected against voltage surges of 25 per cent or more of

the test voltage

1.7.3 Insulation Resistance

Capacitors shall be tested in accordance with Method 302 of Standard MIL-STD-202.

Th_ t_llowlng details shall apply:

a. Test condition - A at 25 + 5"$.

b. Points of measurement - From terminal =o terminal.

e. Ele=trlfiuatlon time - Not less than i0 seconds or more than 2 minutes.

{

d. Limiting value of surge current - Not to exceed 5 milliampe_es.

1.7.4 Capacltanc_

CnFacitor_. shall be tested in accordance with Method 305, Stand,_rd MIL-STD-202.

The fol]owi,£ details shall apply:

PAG£ 12 OF 15
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i ii

a. Test frequency - 1 negahertz + 1 kilohertz when the nominal capacitance is 1,000 pF

or less, and 1 kilohertz _ i00 hertz when the nominal capacitance is greater than 1,000 pF.

b. Limit of accuracy - Shall be + 3.2 per cent of the nominal capacitance value or

0.2 pF, whichever is greater.

1.7.5 Dissipation Factoc

Dissipation factor shall be measured at a frequency of 1 megahertz + 1 kilohertz when

the nominal capacitance is 1,000 pF or less, and 1 kilohe=_z _ hertz .,henthe nomznal capacitance is greater

than 1,000 pF. Measurement accuracy shall be within _ 2 per cent for dissipation factor and within + 5 l]ertz

for frequency.

1.8 VARIABLE CAPACITORS

1.8.1 Capacitance

Capacitors shall be tested in accordance with Method 305 of Standard MIL-STD-202.

The fo]lowing details and exceptions shall apply:

t a. Test frequency - i megahertz + I00 hertz.

b. Limit of accuracy - Within + I per cent or 0.5 pF, whichever is smaller.

1.8.2 Insulation Resistance
.

Capacitors shall be tested in accordance with Method 302 of Standard MIL-STD-202.

The following details and exceptions shall apply:

a. Test voltage - Rated DC voltage.

b. Special conditions - Measurements shall be made at 25 _ 5°C and at the applicable

high test temperature.

c. Polr.'s of measurement - Between mutua]ly insulated points.

d, Electrification time - lO seconds to 2 minutes.

e. Limiting value of surge current - not to exceed 5 milliampere.

1.8.3 Dielectric Withstanding Voltage

Capacitors shall he tested In accordance with Method 301 of Standard HIL-STD-202.

The fullowing det_ils shall apply,

!
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i

a. Test voltage - 200 per cent of DC rated voltage.

f

_I• b. Points of application of test voltage - Capacitors shall be set at maxlm_m rated

capacitance and the potential appiled between the terminals.

c. Duration of test voltage - 1 to 5 seconds.

1.8.4 Quality Factor

Capacitors shall be testea in accordance with }_thod _06 of Standard MIL-STD-202.

The following details and exceptions shall apply:

a. Test frequency - Capacitors shall be set at maximum rated capacitance and Q .measured

at a frequency of 2C megahertz _ 200 kilohertz.

b. Measurements - Shall be made using a test Jig designed for minimum stray

capacitance effects.

c. Measurement accuracy - Shall be within + 20 per cent.

' 1.8.5 Rotational Life

Capacitors shall Be mounted with the adjusting screw set _t approxlmately 20 per cent of

maximum rated capacitance. Contact resistance shall be measured between the rotor screw and the mounting

base at any position befor_ an¢_ after the tesc. The screw shall be rotatea foul Lu,=_,2:te revo)utions _n the

direction of increasing capacitance, the_ four complete revolutions in the dircctlon of decreaslng capacitance.

This cycle shall be repeated 5 times. Following the flnal cycle, dielectric withstand voltage shall be

medsuLed. After th_ final measurement of contact resistance, capacitors shall be set at approxlmate2y 10

per cent of the ,xlmam rated capacitance value above the minimum rated capacitance value or 1.0 pF, whichever

is greater, and .L_ the rotor shall be rotated in steps of two _urns urtil 90 per cent of max!mun rated

capacitance Is reached. A minimum of three measurements shall be made and recorded. Capacitance shall be

measured after each ste_ at a frequency between 1 kilohertz and 1 _egahertz and _hall be contlnuously

monitored for reversals. The accuracy of the rotatlon shall be w_th_n _ 5 _ oer revolutlon. Reproducibility

of the measurements sl,all be w[thin _ 0.] per cent or 0.01 pF, wnlchever Is grLater. Following measurement of

capacitance change versus rotation, driving torque at room a,-mlent temperature shall be measured, The torque

required to start and maintain rotation of the ro_or (driving torque) shall _e measured by a gradually applied

force sufficient Lo turn the rotor through at least 50 per cent of the total nuzber of rotations.

1.9 VISUAL _ND MECHANICAL

Fxamlne each capacitor to verify that the ma_erlal, deslgn, constructlon, physical dlmenslons,

marking and workmanship are in accordance with the applicable requirements. After all tests required by

Table I have been completed, each capacitor s!,all be exan,lned for evlden_e of da":age, arcing, breakdown,

seal 12a_s and integrity of marking.
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i.i0 SCREENING IDENTIFICATION SYMBOL

After successfL_ completion of all the appl_cable screening requirements of this appendix,

each capacitor shall be marked with a screening identification symbol. The screening identification

symbol shall be a "S" and shall precede the part number.

I
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APPENDIX B

MINI.M]._SCREEXING REQUIREmeNTS FOR RESISTORS

1.0 RESISTOR SCREENING !

Resistor screening shall be accomplished in accordance with Tables I, II and IIl end the applicable

paragraphs specified herein.

I.i wIREWOLWD, FIXED, POWFR

I.i.! DC Resistance

Resistors shall be tested In _ccordance wi_h .,method303 of Standard MIL-STD-202. The

following details and exceptions shall apply:

a. ,Measuring apparatus - The same measuring apparatus shall be used for any one t_zt,

b,:tnot necessarily for all tests.

I

b. Limit of error of measuring apparatus - One-fourth of the specified inltlal-

resistance tolerance or 0.I per cent, whichever is less, + 0.002 ohm.
i,

c. Test voltage - Measurements of resistance shall be made by using a DC.potential

resulting in no[ more than 1 per cent of rated wattage. "rhlssame voltage shall be used whenever a subsequent

resistance measurement is made.

d. Points of application of test voltage for initial resistance tolerance measurement -

For axial_lead teslstors of 20 ohms or less, 3/8 + 1/16 inch from the end of the body. For tab-termlnal

resistors of 20 ohms or less, lucite on tab in llne of hole parallel to raslstor body. For all resls,ors

above 20 ohms locate wherever practical on lead or tab.

1.1.2 Burn-ln

Resistors shall be conditioned in accordance with method 10S of Standard MIL-STD-202.

The fol]owlng details and exceptlons shaJl apply:

a.- _tho_ of mounting - SuvForted by their terminal lead_ at a point 5/16-inch from

the resistor body, Reslstor_ :h_ll be sc arranged t|at the temperature o_ _ny one resistor shall not

appreclably influence the temperature of an},other resis -r. There shall be r,o undue draft on the resistors.

If forced-air circulation is employed, the air velocity shall no_ exceed 500 feet per minute and there shall

be no direct Impingement of the forced-alr supply upon the resistors.

b. Temperature and tolerance - 25* +15 eC.- 0

¢

iii • J • ,| i i |, | ii |
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c. Initial measurements - Initial resistance shall be measured as specifled in i.i.i

+15°C. This inltial measurement si_allbe used as th_ reference for all subsecuent measurements.
at 25° -0

d. Operating conditions - F_ted DC continuous working voltage er rated continuous workln

voltage from an AC supply at co.c_=.,ercial-linefrequency and wave form, shall be apphed contlnuously for
!

i i00 +Ib hours. Each resistor shall dissipate a wattage equal to the wattage rating of the resistor.
-- 4 •

+16
e. Measurement after conditioning - Resistance shall be measured at the end of i00 - 4

hours as specified in I.i.I. The sm_e procedure for measurement shall be-used for initial and final

meas u rel_n ts •

f. Examination after conditioning - Resisters shall he examined for evidence of

mechanical damage.

i.i.2 Temperature Cycling

Resistors shall be tested in accordance _ith :_thod 102 of StanAard MIL-STD-202.

The following details and exceptions shall apply:
0

a. Mounting - In such a c.an.er that there is at least i i_ch of free air space around

, each res_stor, and in such a position with respect te the air stream that the mounting offers substantially

! no obstruction to the flow of air across and around the resistors.

b. ,Measurement before cycling - The DC resistance shall be measured as specified in

paragraph I.i.i.

c. Test condition letter - C.

d. Climate chamber - The rate of temperature change within the climate chamber shall bp

not less than 2°C per minute. The temperature shall be maintained at each of the extreme temperatures by

mea,lsof circulating air. The air temperature _hall be measured by a suitable method and as near the center

of the group cf resistors as possible.

e. h_en two climate chambers are used - The resistors may be transferred from one

chamber to another, in which case they shall be kept at room temperature for net less than i0 minutes and

not more than 15 minutes between exposures to the extreme temperatures.

f. Measurement after cycling - Not less than i hour, but within a 24-hour period after

the last cycle, DC resistance shall be measured as specified in paragraph l.l.l. k

f

g. Examination after test - Resistors shall be examined for evidence of mechanical

damage.

,,, i l_J
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1.1.4 X-Ray

Per MSFC-STD-355.

1.2 WIREWOL_D, FIXED, POWER, CIIASSIS MOUNTED

1.2.1 DC Resistance

As specified in paragraph 1.1.1.

1.2.2 Buro oln

AS specified in paragraph 1.1.2.

1.2.3 Thermal Shock

I

'; Following a measurement of resistance, (see 1.2.1) rated voltage from an AC supply at

commercial-line frequency and waveform shall be applied until thermal stability has been reached. The

; potential shall then be removed, and within 8 to 12 seconds, the resistors shall be subjected to an air

" temperature of -55 ¢ __°C for a period of not less than 15 minutes vor more than 30 winutes. Resistance

(_ee 1.2.1) shali again be measured not less than 2 hours after final exposure. Resistors shall then be

examined for evidence of mechanical damage.

{

i. 3 WIREWOLTD, FIXED, ACCURATEi

1.3.1 DC Resistance

Resistors shall be tested in accordance with method 303 of Standard MIL-SYD-202. The

following details and exceptions shall apply:

a. Measuring apDaratus - Srid_es.

b. Limit of error of measuring apparatus - One-fourth ef the specified initial-

resistance tolerance or 0.i per cent, whichever is less, + 0.002 ohm.

c. Test voltage - Measurements of resistance shall be made by using the test voltages

specified in Table IV. The test voltage chcsen wtlether Jt is the maximum or a Inwer voltage which would

still provide the sensitivity required, shall be applied across the terminals of the resistor. This same

voltage shall be used whenever a subsequent resistance measurement is made.

d. Points of application of test vo]ta£ _ for initlal-re_J_tance-toleranco measurement.

(i) Wire-lead terminal resistors of i0 ohms and less - 3/8 + 1/16 inch from the

end of the body.

PAGE 6 OF 20
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i

(2) For res.Jstersabove i0 ohms - Locate wherever practzcal.
J

e. Temperature - For all tests, unless otherwise specified herein, the temperature at

which subsequent and final resistance measurements are made in each test shall be within 2¢C of the temperature

at which the first resistance measurement was made.

TABLE IV

DC P_SIST_CE TEST VOLTAGE

1/2 watt and gre_ter Less than i/2 watt
(Volts) (Volts)

Less than i ohm ........ 0.I 0.05

1 to 9.999 incl .... 0.3 0.15
i0 to 99.99 Inel .... 1.0 1.0
I00 to 999.9 inel .... 3.0 3.0

1,000 to 9,999 incl .... I0.0 3.0
i0,000 to 99,999 inel .... 30.0 i0.O

100,000 and higher ....... I00.0 30.0

1.3.2 Burn-In
I

Resistors shall be conditioned in accordance with Method 108 of Standard MIL-STD--202.

, The following _etails and excf.ptions shall apply:
I

a. Method of mounting - Support by their terminal leads. Resistors shall be so arranged

that the temperature of any one resistor shall not appreciably influence the temperature of any othcr resimLur.

There shall be no_ndue draft on the resistors.

+15o_
b. Temperature and tolerance - 125 ° - 0 c.

e. Initial measurements - At the manufacturer's eption, measurements may be made inside

or outside the chamber,

(]) Inside chamber - k_en measurements are to be made inside the chamber, th=

initial DC resistance shall be measured after mounting at the applicable test temperature, after temperature

stabilization and within 8 hours o_ exposure of the resistors te the test temperature. This initial

measurement shall be used as the reference temperature for all subsequent measurements under the same

condltJons.

(2) Outside chamber - l_en measurements are to be made outside the chamber the

initial DC resistance shall be measured after mounting at the room temperature. This initial measurement

shall be used as the reference temperature for all subsequent measurements under the same conditions.

d. Operating conditions - Rated DC continuous working voltage applied intermittently,
+16

1 1/2 hours on, and 1/2 hour off for i00 _ 4 hours. Each resistor shall dissipate a :_attage equal to the

wattage rating of the resistor but shall not exceed maxim_ voltage.

i j _i ,
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e. Measurement after burn-in

(i) Inside chamber - At th-_end of i00 _16 Pour_ and while the resistors are still- 4

in the tempera=ure chamber, the DC resistance shall be measured.

(2) Outside chamber - W_en measurements are made outside the chamber, resistors

shall be stabilized outside the chamber for a minimum of 45 minutes.

! 1.3.3 Temperature Cycling

As specified in paragraph 1.1.3.

1.3.4 X-Ray

Per MSFC-STD-355.

1.4 FILM, FIXED

' 1.4.1 DC Resistance

Resistors shall be tested in accordance with method 303 of Standard MIL-STD-202. The

following details and exceptions shall apply:

a. }_asuring apparatus - The same measuring instrument shall be used for any one test,

but not necessarily for all tests.

b. Limit of error of measuring apparatus - + (0.i per cent + 0.01 ohm) but not exceeding

one-fourth of the resistor tolerance or the resistance change limit for which the measurement is being made.

Manufacturers, at their option, may use apparatus of less accu,acy, provided that limits are reduced to

fully compensate for accuracy deviation.

c. Test voltage - Measurements of resistance shall be made by using the test voltase

specified in Table V. The test voltage chosen, whether it be the maximum or a lower voltage which would still

provide the sensitivity required, shall be applied across the terminals of the resistor. This same voltage

shall be used whenever a subsequent resistance measurement is made.

TABLE V

DC REqlSTgNCE TEST VOLTAGES

Reslstance, nominal 3/2 watt 1/20, i/I0, 1/8 and 1/4 watt
(Ohms) (Volts) (Volts)

I0 to 98.8 incl 1 1
{ i00 to 988 incl 3 3

1,000 to 9,800 incl i0 3
I0,000 to 98,800 incl 30 i0

0.i megohm or higher I00 30

J
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d. Temperature - The DC reslstance test shall be performed at 25 ° + 2°C. For all other

i tests, unless otherwise specified herein, the temperature at which subsequent and final resistance measurements

are n_de in each test shall be within + 2°C of the temperature at which t_e initlal resistance measurements
!

i were made.

1.4.2 Burn-l_

+12 hours.
a. I00 _ 0

b. 125_C temperature.

c. Rated DC power; 1.5 hours on_ 0.5 hours off.

1.4.3 Temperature Cycling

Resistors shall be tested in accordance with Metbud 102 of Standard MIL-STD-202. The

following details and exceptions shall apply:

a. Special mounting - Resistors shall be mounted by means other than soldering or may

be placed in trays, k_en trays are used, they must 5e designed to presem_ a ,_inlmum ef obstruction to the

air_tream. In no case shall the fixture preeent the specified ambient temperature from being achieved within

4 minutes after resistors are placed in chamber. One chamber may be used for this test.

b. Measurement b_fore cycling - DC resistance shall be measured as specified in

paragraph 1.4.1.

c. Test condition - Test condition C, except that the extreme high temperature shall be

+ 0o_ Th.eseextreme temperatures shall be achieved150° -i0 _ and the extreme low temperature shall be -65 ° + 0__-10 u.
within 4 minutes.

d. Measurement after cyclin_ - DC resistance shall be measured as specified in

paragraph 1.4.1.

e. Examination after test - Resistors shall be examined for evidence of mechenical

damage.

1.4.4 Overload

+20o_
Resistors shall be tested at a temperature of 25 _ 5 _ at conditions specxfied in Table

VI. When resistors are tested as specified, there shall be no evidence of arcing, burning, or charring; the _'

change in resistance shall not exceed 4 (0.25 per cent _ 0.05 ohm) for temperature cycling and overload tests

combined.
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TABLE VI

VOLTAGE
STYLE OVERLOAD AC or DC DURATION

P_N50, 54, 55 5 x Rated 500 i Hr.
57, 60 Power
P_N 63, 65 4 x Rated 600 1 Hr.

Power

RN 70 2.25 x Rated 700 i Hr.
Power

1.4.5 Seal (Hermetically Sealed Resistor)

Resistors shall be tested in accordance with .Method112, test condition A "bubble test -

mineral oil at 125"C), of Standard MIL-STD-202.

1.4.6 X-Ray

Per MSFC-STD-355.

1.5 FILM, FIXED, INSD%ATED

1.5.1 DC Resistance

:

Resistors shall be tested in accordance with method 303 of Standard MIL-STD-202. The

following detazls and exceptions shall apply:

a. Measuring apparatus - The same measuring instrument shall be used for any one test_

but not necessarily for all tests.

b. Test voltage - Measurements of resistance shall be made by using the test voltages

specified in Table VII. The test voltage chosen, whether _t be the maximum or a lower voZLago which would

still provide the sensitivity required, shall be applied across the terminals of the resistor. This sam_

voltage shall be used whenever a subsequent resistance measurement is made.

c. Temperature - _e DE resistance test shall be performed at 25 ° + 2°C, unless

otherwise specified.

TABLE VII

DC RESIST_=NCE TEST VOLTAGES

Resistance, nominal Test potential

Ohms Volts

10 to 91 incl 0.5 to 1 incl
i00 to 910 inel 2.5 to 3 inel

1,000 to 9,100 incl 8 to i0 incl
i0,000 to 91,000 incl 24 to 30 incl

0.i megohm or higher 80 to i00 incl
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1.5.2 Burn-In

+12 hours.
a. i00 _ 0

b. Maximum rated temperature.

c. Rated power; 1.5 hours on, 0.5 hours off.

1.5.3 Temperature Cycling

+ 0=_
As specified _ paragraph 1.4.3, except that extreme low temperature shall be -55 -10 c.

1.5._ Overload

When resistors are tested as speclfied below there shall be no evidence of arcing, burn

burning, or charring. The change in resistance shall not exceed _ (0.5 per cent + 0.05 ohm).

a. Mounting - Resistors may be mounted in any position and allotted any size space as

deemed necess3ry by the supplier. Forced air cooling may be used to maintain a test ambient temperature

of 25 = + IO°C. The velocity of the forced air, if employed, shall not exceed 500 feet per minute. When

forced air is employed, there shall be no direct impingement of the forced-air supply upon the resistors.

b. Procedure - Table VIII lists the load which shal] be applied, its duration, and the

maximum voltage, alternating current (AC_ or DC, which u_aybe applied to the applicable resistor style.

TABLE VIII

OVERLOAD PROCEDURE

Maxlmum

Voltage
Resistor Style Overlead and Duration (AC or DC)

Volts

RL 07 1.5 x rated puwer for 24 hours 250
RL 20 1.5 x rated po_¢erfor 24 hours 350
RL 32 1.4 x rated power for 24 hours 500

c. Measurements --DC resistance as specified in 1.5.1 shall be measured before and

after the test.

1.5.5 X-Ray

i
Per MSFC-STD-355.

PAGE 1! OF 2o -,,

1976069781-104



: NERVA PROGRAMPROCEDURE NO: lO1-N -704

1.6 COMPOSITION FIXED, INSULATED

1.6.1 Burn-In

a. 48 +12 hours.
- 0

b. Maximum rated temperature.

c. No voltage.

1.6.2 DC Resistance

Resistors shall be tested in accordance with Method 303 of Standard MIL-STD-202. The

following details and exceptions shall apply.

a. Measuring apparatus - The same measuring instrument shall be used for one test,

but not necessarily for all tests.

b. Combined limit of error of measuring apparatus - Shall not exceed 0.5 per cent.

c. Test voltage - Table IX gives the reconmended test voltage to be impressed across

the resistor.

d. Te'_perature - Shall be 25 + 2°C.

TABLE IX

DC RESISTANCE TEST VOLTAGES

Resistance, nominal Test potential
(Ohms) (Volts)

2.7 to 9.1 inclusive 0.50 + 0.1

I0 to 91 inclusive 0.75 + 0.25
• i00 to 910 inclusive 2.75 + 0.25

1,000 to 9,100 inclusive 9.0 _ 1.0
i0,000 to 91,000 inclusive 27.0 _ 3.0

0.i megohm or higher 90.0 ; 10.0

1.7 WIREWOUND, VARIABLE

1.7.1 Total Resistance

Total resistance shall be measured between the resistance-element and terminals

(terminals 1 and 3 of Figure B-I) and with the contact arm posltloned a_alnst a stop. The positienlng of the

contact arm and terminal shall be the same for all subsequen£ measurements of the total resistance on the same

specimen.
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I
.,!

i

Figure B-I. CIRCUIT DIAGRAM

I

1.7.2 Thermal Shock

I Resistors shall be tested in accordance with method 107 of Standard MIL-STD-202. The
i

following details and exceptions shall apply:

: a. Te_t condition letter - B.

I

b. Measuzements before cycling - Total resistance shall be measured as specified in

paragraph 1.7.1 - For setting stability, tbe contact arm shall be set at appro×Imately 40 per cent of the

actual effective-electrical travel. An adequate DC test potentlal shall be applied between the end terminals.

The voltage between the end terminals, and the voltage between one end terminal and the contact art, shall be

measured and applied to the following formula:

E1 x 100

Setting stability In per cent E2

Who re:

E1 = Vol:age across one end terminal and the contact-arm terminal.

E2 - Voltage across the end terminals.

c. Measurements after cycling - Settin_ _:ability shall be measured as specitled in (b)_

total resistance shall be measured as specified in psragraph 1.7.1 for contlnulty. The lead-screw actuator

shall be rotated at a uniform rate such that the wiper traverses the effective electrical travel in both

dlrect_ons within 1 i/4 minutes. During rotatlon, a sultab]e electrlcal device shall be connected between :-

-- • , • • ."
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the wzpez and either end terminal anu mcnitored for smooth and unidzrectional change in voltage or resistance.

Precautzon shall be exercised to prevent excessive current flow in the resistor during t,letest. _ere shall

be no oi_mmeter discontinuity upca reversal of direction of lead screw.

1.7.3 Burn-In

Resistors shall be conditioned in accordance with Method 108 of MIL-STD-202. The

following details and exceptions shall apply:

a. Method of mounting - Supported by their terminals (resistor not mounted on llfe test

: chassis). Resistors shall be so arranged that the temperature of any one resistor shall not appreciably

! influence the temperature of any other resistor. There shall be no undue draft on the resistors.

+i0 °C.
._ _. Temperature and tolerance - 25° _ 0

c. Initial measurements - Initial total resistance shall be measured after mounting
+I0o

at 25 = - 0 C as specified in 1.7.]. This initial measurement shall be ,sed as the reference temperature

for all subsequent measurements.i,
.i"

,_ d. Operating condition - DC ccntinuous wcrklng voltage cra continuous ucrklng voltage

I from an AC supply at commerclal-line frequency and waveform equivalent to 1 watt power dissipation shall be

+48 hours at a
I applied between the end terminals intermlttentl) 1 1/2 hours "on" and 1/2 hour "off" for 96 _ 0

+10o^ Each resistor shall dissipate I watt.' temperature of 25 ° - 0 _"

e. Measurement after conditloni_ - Total resistance shall be measured at the end of

_' 50 +_
-0 hours as specified in 1.7.1 after load has been removed and the resistors stabilizel.

f. Examinatlon after conditioning - Resistors shall be examined for evidence of

mechanical damage.

g. Test condltlon letter - A.

1.7.4 Insulation Resistance

Resistors shall be tested in accordance with Method 302 of Standard MIL-STD-202. The

following details and exceptions shall apply:

a. Test condition letter - A or B, whichever is more practical.

b. Special preparation - Resistors shall be mountp_ on me_l plates of sufficient size

to extend beyond the resistor extremities, and in such a r,anner that measurements can be made between the

terminals tied together and any other external metal parts.
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c. Points of measurements - between the terminais connected together and all external

metal portions of the resistors and metal-_._unting plate.

d Examination after test - Resistors shall be examlned for evidence of mechanical

Ja_age.

1.7.5 Peak Noise

Peak-noise resistance shall be measured with the measuring circuit shown on Figure B-2

or its equivalent. The lead screw shall be rotated in both directlcns through 9U per cent of the actual

effective electrical travel for a total of six cycles. Only the last three cycles shall count in deterrinin_

khether or not a noise is observed at least tu'icein the same location. The rate of rotatlon of the lead

screw shall be such that the wiper completes one cycle in five seconds, minimum, to two minutes, maximum.

The equivalent resistance shall be calculated using the following formula:

Noise _ E---E2-q-ohms
0.001

_'here :

i - the peak-nolse voltage presented on the oscllloscoFe screen.Epn signal

Figure B-2. PEAK-NOISE NEASURINC CIRCLIIT

.... , w ,_ , |
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I. 7._ Seal

The surface of the resistor shall be cleared _f a-; foreign matter

+5°C The resistor
inmediately before immersion. The bath shall consist of tap water a_ a temperature of 85 ° -0 "

shall be completely submerged in the bath with no part at a depth of less than 1 inch, for a period of

1 minute + 5 seconds. During in=nersion, observation shall be m de for any con:inuous visible stream of

bubbles emanating from the resistors.

1.8 NON-WIREWOL_D, VARIABLE -

1.8.1 Total Resistance

As specified in paragraph 1.7.1.

i.8.2 Thermal Shock

Resistors shall be te_ted in accordance wxth Method 107 of Standard MIL-STD-20i. The

followin_ details and exceptlons shall apply:

a. Test condition letter - B.

b. Measurement befora cycling - Total resistance shall be me.sured as specified in

1.8.1. For setting stability the contact arm hall be set at approximately 40 per cent of the actual

effective-electrical travel. An adequate DE test potential shall be a|,_li._d betwean the end terminals. The

voltage between the end terminals, and the voltage between one end terminal and the contact arm, shall be

measured and applied to the following formula:

•_ E 1 x I00

Setting stability in per cent E2 •

_There :

E1 = Voltage across one end teITninal and the contact-ar_J teL-minal.

E2 = Voltage across the end terminals.

The difference between the initial Tneasurement made before the environmental test

and the measurement made after the test indicqtcs the per cent ci,_nge_

c. Measurements after cycling - Setting stability and totaJ resistance shall be

measured as specifred in (b). Continuity of the contact arz. shall b,: verified by conneu_inK a vacuum-tube

voltmeter or other suitable indicating dev. ce, between the cent_,ct-arm terminal and the counterclock:,,_e end

ter.nJnal. The applied voltage shall be in accordance w.lth fable X.
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d. Examination after test - Resist_,rs shall he examlned for evide:.:e of mechanical

damage.

) TABLE X

DC RESIST._'_CE TEST VOLTACE

% Total resi__tance, nominal Y._ximu.'ntest voltage
(Ohms) (Volts)

i00 ................ ] .0

Over i00 -o _,no0 ......... 3.0

Over 1,0)0 to l#D,000 incl ..... lO.O

Over .10,000 to O.l meghom, _nq! . . 30.0

Over 0.i megohm 100.O

I. 8.3 Burn-In

As ._pecJfied in paragraph i.7.3.

0

% 1.8.4 Contact-Resistance Variation

; ' Contact resistance variation sha]i be measured with the measuring circuit shown on

Figure B-3, or its equivalent. During thi_ test, tiJe lead screw shall be rotated in both directions for a
1

total of 3 cycles, through 90 per cent of tl.o actual effective-e]ectrica! travel, at the rate of 1 cycle for

5 seconds, minimum, to 2 minutes, maxlmtnz,,. Contact-resistance variation shall be defined as any abrupt change

; from one contact-resistance level to another, _xclusive of the roll-on or roll-off points where the contact

arm moves from the termination onto, or off, the resistance element.r

4

,?

Rx - Test specimen

Oscilloscope b,mdwidth: ]00 hertz to 50 kilohertz ,_

._linJmt_ninput ir, lpedanco: At least 10 t:imes the nominal resistance being tested.

NOTE: At the calibration of the decade:, terminals 1 and 2 must be coincident. ?

Calibration decade is to be set for the contact-resistance (CP, V) level

of the specific nominal resistance beit:g tested.

L FIGURE B-3. CONTACT-KESISTA_CE-VARrATION _IEASURING CIRCUIT

-q
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1.8.5 Insulation Resistance

As _._cified in paragraph 1.7.4.

1.9 THERMISTOR, (TH.E_ALLY SENSITI%'E RESISTOR), INSL'LA?ED

1.9.1 Zeru-power Reslstance
(

a. Temperature - .adl resistance measurements shall De made in a contre!lec uniform

medlu.z capable of main=aining an accuracy in _emperature o::

(i) + O.01"C for heads, beads in rots. and heads in probes.

(2) + 0.05"C for all other types.

b. Equipment - A wheatstone bridge or equivalent, accurate to + 0.05 per cent or better.

c. Mounting - Th,er-zistors shall be ._ounted by no.,cmal _unting v.eans in corrosion

, resis£ant clips mounted on a 1/8 inch diameter brass rod.

,: (i) Beads - Flat non-corrosion clips shall be used. The leads shall be gripped

i' 1/4 + 1/16 inch from the end of the therm..istcr body.
.._! . .

|
¢%

(2) All other types - Use suitable corrosion-resistant clips. The leads shail he

gripped 1 +_ 1/16 inch from the end of the ther-nistor body.

d. Test procedure - Zero-power resistance shall be measured at 25°C and 125°C. With

the input voltage source disconnected, the cutpLt indicator shall be adjusted to the 7ere output position. 4

Thp input voltage source shall be connectec, the zero-po_er resist,_nc. _-.easured and the powe, source

disconnected. - " outpu_ shall retun_ to the fnitial zero output position + 0.05%. ""

1.9.2 Burn-In

a. Initi21 measuremPnt - Obtain ?ere-power resi:'ance at 25_C.

b. Hount - As specified in paragraph 1.9.1.c.

c. Operating Condition - Provlde filtered regulated DC or batte_" power sufficlent to
+I

raise the thermistor to the maxir,,u.-apower rating. The clrcuit shall be energlzed for .100 -0 hours at

ambient room temperature.

d. Heasurement after burn-in - Sixty minutes after removal from the circuit, the

| thermistors shall he subjected to a zero-power resistance measurement.
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e. Examination af=er burn-in - Tqerr..istersshall be examined for evidence of arcing,

buzT.ing c.rcharring.

1.9.3 l_,.e .,-real Shock

Thermistors shall be tested in accordance with Netnod 107 of Standara :-IIL-STD-202. The

following details and exzeptions shall apply:

a. Test condition letter:

(I) B - for the_stors rated at 125°C.

(2) C - for th¢i:istors rated at i00=C.

(3) C - for thermistors rated at Z,2°C, except maximum terDerature shall be 2i5°C.

5. Operating condition - Each therm.,istorshall be subjected to iO cycles of thermal

shock ;,erforraed_ontinuously.

c. Measurements - Zero-power resistance shall be measured at 25°C before and after

' cycling. The change in zero-power resistance sh_ll not exceed + 2%.

t 1.9.4 Resistance - TemFerature _aracteristic

)

'_ Each resistor shall be stab_lized at each of the ambzent temperatures listed in Table XI.

i Zero-power r_sistance shall be made at each specified temperature after a stabilization time equal to or notless than ten times the applicable thermal time constant. Resist,_nce shall be t,bulated for each

measurement.

TABLE XI

RES IST#uNCE-TE?:PERATL'RECHARACTERISil CS

Sequence Temperature F G J F

i (+_per cent) (+per cent) (+_per cevt) (+_per cent)

1 -55 I0 12 15 20

2 -15 5 6 9 1. i-
_a

3 0 3 4 7 12 '

4 25 1 2 5 10

5 50 3 4 2 12
6 75 5 6 9 14 _-"

|
7 i00 7 9 12 17 +

8 125 i0 12 ]5 20

9 2001 15 18 25 30

i0 2751 20 25 35 40 j_

These temporatures not applicable to al" styles. ,,
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1.9.5 X-Ray

Per ._3FC-STD- 335.

i.I0 VISUAL A.EDMECHkNICAL

Examine each resistoc to verify that the material, design, construction, physical dimensions,

marking and workmanship are in accordance with the applicable requirements. After all tests required by

Tables I, Ii or III have been =ompleted, each resistor shall be examined [or evidence of damage, arclng_

breakdown, seal leaks and intesrity of marking.

i.ii SCREENIXG IDENTIFICATION SYmbOL

i.

After successful completion of all the applicable screening requirements of this appendix, each

'i resister shall be ma_ked with a screening identification symbol. The screenlng _dentification symbol shall be
,, an "S" and shall precede the part number.

, , i ,,
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t

'I APPENDIX C

!

MINIMU_I SCREENING REQUIREMENTS FOR RELAYS

1.0 RELAY SCREENING

Relay screening shall be accomplished in accordance with the following requirements. Each relay shall

pass all tests.

I.I VISUAL INSPECTION (INTERNAL)

Internal visual inspection immediately prlor to sealing should be accomplished, if at all

possible, as specified in }LSFC-SFEC-339A.

1.2 VIBRATION SCAN

Relays for use in critical application should be subjected to vibration scan as specified in

paragraph 4.10.5.6.1 of ._LSPC-SPEC-339A.

1.3 LOW LEVEL RL._-IN

Per paragraph 4.10.8 of MSFC-SPEC-339A.

1.4 INSULATION RESISTANCE

Per paragraph 4.10.2 of MSFC-SPEC-339A.

I.5 DIELECTRIC STRENGTH

Per paragraph 4.10.3.1 of MSFC-SPEC-339A.

1.6 SEAL LEAKAGE (HEK._TICALLY SEALED RELAYS)

$

Per paragraph 4.10.4 of MSFC-SPEC-339A.

i. 7 ELECTRICAL CHARACTERISTICS

Per paragraph 4.10.6 of MSFC-SPEC-339A.

1.8 RADIOGP_%PHIC INSPECTION

[

Per paragraph 4.10.10 of MSFC-SPEC-339A.

t
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1.9 VISUAL INSPECTION (EXTErnAL)

Per paragraph 4.10.1.2 of MSFC-SPEC-339A.

:;¢TE: _ere the electrical characteristics for relays specified in MSFC-SPEC-339A are not applicable, the

manufacturer's specifications or contractor's design requirements should be the criteria.

2.1 SCREENING IDENTIFICATION SYMBOL

After successful completion of all +he screening requirements of this appendix, each relay

shall be marked with a screening identification symbol. The screening identification s}_bel shall be an "S"

and shall precede the part number.
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APPENDIX D

MIYI_%I SCREENING REQUIREMENTS FOR ELECTRC_GNETICS PARTS

i.0 ELECTROmaGNETIC PART SCREENING

The screening level of electromagnetic parts shall be as follows:

a. All encapsulated, potted or hermetic sealed electromagnetic parts which pass all

applicable tests specified in Table I shall be considered to be level one screened (IS) parts.

b. Encapsulated, potted or hermetic sealed electromagnetic parts that have been sealed

prior to the screening inspection shall not be subjected to the internal visual inspection (paragraph i.i.i).

These parts that pass all other applicable tests specified in Table I shall be considered to be level two

screened (2S) parts.

c. All open type electromagnetic parts which pass all applicable tests specified in

Table I shall be considered to be level two screened (2_) parts.

!

I.i VISUAL INSPECTION

!

",If i.i.i Visual Inspection (Internal)

Internal visual inspection shall be performed under 10X or greater magnification. This
-L

inspection shall be performed on (iS) parts immediately prior to final wrapping, sealing or eneapsuiat[on of

parts, (see 2.1). The materials, internal design and construction, and dimensions shall be as specified in

applicable documentation. The inspection shall include but not necessarily be limited to the verification

of the following:

a. Minimum clearances and maximum outside dimensions of subassemblies.

b. Proper winding techniques and assembly of windings to cores, _ountlng brac]cets and

te_m.inal boards, and absence of cuts, breaks, or abrasions in col] winding insulation.

¢. Proper impregnation (Check for air bubbles, proper curing, voids or lack of

impregnation) whln _.npregnation is required.

d. Correct length and absence of kinks in lead wires and absence of cracks, breaks or

cuts in coll lead wire insulation.

e. Absence of solder flux and other foreign materials.

PAGE 1 OF I1
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I
; Any part which does not meet the requirements listed aSove shall be rejected from the lot. Rejected partsI

i may be reworked with prior approval of the procuring activity.

I 1.1.2 Visual Inspection, Hermetic Sealed and Potted (External)

t
I

Hermetically sealed and potted electromagnetic parts shall be examined visually under at

I least 7X for of and mechanical soundness, such factors seal
magnification quality workmanship including as

I weld, coating, voids in casting, p!dting, terminals, numbering of terminals, and product marking. Any cracks,blisters, or any other impe:r_ctions affecting op=ratin£ characteristics, _r fit, form, or function of the
I

part shall be cause for rejertion of the parts. The materials, external design and construction, dimensions,

and weight shall be as specified in appllcab]e documentation.

1.1.3 Visual Inspection, Open Type (External)

Open type-electromagnetic parts shall be inspected visually using 10X or greater

magnification as necessary. The inspection shall include but not necessarily be limited to verification of

the following:

' a. Maximum outside dimensions, uniformlt"y of coll windings.

t b. Proper winding tecl.niques and assembly of windings to cores, mounting brackets

and terminal boards.

c. Correct l=ngth and absence of kinks in lead wires and absence of cracks, break, and

cuts in coil lead wlre insulation.
!

d. Absence of solder flux and other foreign materials.

e. Quality of workmanship and materials.

f. Product marking.

g. Absence of any imperfections affecting operating characteristics, or fit, form,

or function of the part.

• h. Check unimpr_:_ated parts for overlap of coil insulation, and cuts or breaks in

coil winding insulation.

Any part failing to meet the requirements specified above may be reworked with prior approval of the

procuring activity

....... , . -- ,,, ,,
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1.2 RADIOGRAPHIC INSPECTION

i Ele¢_romagnetic parts shall be subjected to radiographic inspectio_ us specified in Standard

HSFC-STD-355, to determine conformance of internal construction re applicable documentation. Open type

electromagnetic parts require only one X-Ray vleu Lhrough thinnest plane.

1 1.3 DIELECTRIC STRENGTH TEST

1.3.1 Dielectric Strength of Electroma_._tlc Parts (Excep_ .Filters)

1.3.1.1 Atmospheric pressure - Parts ch_ll be tested in accordance with Hethod 301

of Standard MIL-STD-202. The following details shall apply:

a. The part shgll be placed on a metal plate (ground) or V block as appllcahle.

b. The magnitude of the AC test voltage shall be as specified in Table II.

+0
c. The test voltage shall be applied for 60 -I0 seconds.

0

: d. Points of measurements - between insulated points and the case or ground.

e. The rate of application of test voltages greater than 1000 volts shall

1 not exceed 500 volts rms per second.

During the test there shall be no arcing, flashover, breakdown of insulation or evidence cf damage.

TABLE Ii

i

TEST REQUIREMENTS, DIELECTRIC STRENGTH (See Note i)

Working Voltage AC Test Voltage (rms)
(See ::ore 2) (See Note 3)

Greater Up to and Atmospheric Barometric
Than Includin_ Pressure Pras_ure

0 V 50 V lO0 I00
50 V i00 V 300 300
I00 V 175 V 500 300

175 V 700 V 2.8 x Working 1.3 x
Voltage Working

700 V --- 1.4 x Worki:_g Voltage
Voltage _ i000 which-

ever is

greater

i i, i i , | i m, = -, : , ..... J
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:wOI'ES: Table II

i0 The requirements contained in this table ate m2nlmum requirements. If applicable procurement

document specifies a higher test voltage, that voltage shall be used.

2. The working volta£_ is defined as the maximum instantaneous voltage sgress that may appear under

normal rated orcratlon across the insulation being considered. This insulation may be between

windings or between a winding and the case or core.

3. fhe rms test voltages specified shall be used for the initial test only. It the part has

i previously been subjected to thls dielectrzc strength voltage, all re-testlng of dielectric

[ strength shall be at 90 per cent of the values specified.

|

1.3.1.2 Barometric Pressure (Reduced) - Electromagnetic parts shall be tested in

accordance with Method 105 of MIL-STD-202. The following details shall apply:

a, This test required on fl_ght parts not previously qualified to this test.

Two samples of each part type fr-m each shipment shall be tested.

b. Test condition C,

: c. The magnitude of test voltage shall be as specified in Table II.

1.3.Z Dielectric Strength of Filters

" 1.3.2.1 Atmospheric Pressure - Parts shall be tested in acccrdance with Method 301 of

MIL-STD-202. The following detaLls and exceptlons shall apply:

a. The part shall be placed on a metal plate (Ground) or "V" Block as applicabl_

b. The magnitude of the test voltage Jhall be as specified in Table III.

TABLE Ill

FIL_ER DIELECTRIC STRENGTH

Rated Voltage Test Voltage

Greater Up ,'oand Atmospheric Barometric
Than Including Pressure Pressure

0 Vdc i00 Vdc 200 Vdc 1.25 x

100 Vdc .... 2 x rated rated Voltage
Voltage dc dc

O Vac rms 50 Vac rms i00 Vac _s 1,25 x

50 Vac rms I00 Vac rms 300 Vac rms Rated Voltage,
I00 Vac rms 175 Vac rms 500 Vac rms r_s
175 Vac rms 2.8 x rated

V_,It age l'ms L

. i ii ii i ., .
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+0
c. The test voltage shall be applied for 60 i0 seconds.

d. Points of application of test voltage - between the case (ground) and all

insulated points and between all mutually insulated points.

e. Limiting value of surge current - a current limiting resistor shall be

connected in series with the filter to limit the surge current to the maximumrrated current or i ampere

whichever is less.

During the test there shall be no arcing, flashover, breakdown of insulation or

evidence of damage.

1.3.2.2 Barometric Pressure (Reduced) - Electromagnetic parts shall be tested in

accordance wlth Method 105 of ,V_L-STD-202. The following details shall apply:

a. This test required on flight parts not previously qualified to this test.

Two samples of each part type from each shipment shall be tested.

b. Test condition C.

c. The magnitude of the test voltage shall be as specified in Table 111.

1.3.3 Corona

_en specified, electromagnetic parts shall be tested for corona. The following details

shall apply:

a. Each part shall be subjected to the barometric test of paragraph 1.3.1.2

of 1.3.2.2 as appllcable.

b. The level of corona as indicated on the osclJ]oscope shall not exceed •

i inch peak-to-peak with the scope sensitivity set at O.IV peak-to-peak per inch at the test voltage and

pressure specified in 1.3.1.2 or 1.3.2.2.
)

e. The test circuits sh:,[lbe one of those sho_m in Figure 9 of MTI-T-"7-C.

1.4 INDUCED VOLTAGE

Only those parts having at least one termiaal voltage in excess of 25 volts shall be subjected

to this test.
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1.4.1 Pulse Type Parts

Induced voltage test of pulse type electromagnetic parts shall be accomplished by applying

to any winding the following pulse voltage:

I a. Amplitude - two times rated v_itage.

I
b. Repetition rate specified for unit under test.

I
i

c. Pulse width - sufficient to induce a voltage, acloss any winding, greater than 25

per cent but less than 50 per cent of rated pulse width.

d. Duration of test voltage - one minute.

During the time the test voltage is applied there shall be no contlnuous arcing, breakdown of insulation,

nor shall there be any abrupt changed in input current,

1.4.2 Other Parts

i

Induced voltage .est of electromagnetic parts, other than pulse type parts, shall be

, accomplished by applying to any wlndlng the following volta£e:

i

a. Amplitude - sufficient to cause twice the rated voltage to appear across any winding

(minimum test voltage shall be 100V).

J b. Frequency - Not lest than twice the operating frequency.

c. Duration of t_.st voltage - 5 seconds.

During the time the test voltage is applied there shall be no continuous arcing, breakdown Insulatlon, nor

shall there be any abrupt changes in input current or changes in Q, as applicable.

1.3 INSULATION RES IST_LNCE

[

Electromagnetic parts shall be tested in accordance with Method 302 of MIL-STD-202. Th_

following details shall apply:

a. Test voltage shall be as specified _n Table IV. [
.i

b. The part shall be ;,laced on a metal plate (ground) V Block as appllclble. !

c. Points ef measurement - Between all mutually insulated polnt_, and bLtween insulated

points and the met_l plate, "V" Block, case or ground. I

C
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iT; a. The insulation lesistance shall bE as specified in Table 1%'.

TABLE IV

I_SULATION EESISTAXCE TE�T (See Note l)

Working Voltage Insulation Eesistance

(S=e Note 2) Minimum

Greater Up to and Test Insulation

Than including Voltage Resistance

(Megohms)

0 V 50 V i00 Vdc 500 i
50 V i00 V 100 Vdc i000

i00 V 175 V JOO Vdc 7500

175 V 700 V 500 Vdc 7500

700 V --- 1000 Vdc i0,000

NOTES: Table IV

i. The requirements contained zn this t'_le are minimum requirements, If applicable procurement

documen_ specifies e higher test voltage or higher insulation resistance, or bo_h, then the
i

higher requirement, or requirements, shall be used.

t 2. The workzng voltage is defined as the _aximLm_ instantaneous voltage stress that may aFpear under

,,u_al rated operation across the insulation being considered. Thzs insulation may be between

windings or between a winding and the case or core.

; 1.6 ELEC_RIC_ 6_ARACTERISTICS

Each electromagnetic part shall be subjected to all elec_rica] characteristic tests specified for

acceptance 'esting in the app1_cab]e specificatlon as shown in 3able V. Tests which are repeats of tests

already performed during scxeuning need net be made.

TABLE V

ELEC]RiC,IL CHA_%CTERiSTICS

Type Part Test Specification

Transformers and inductors, audio _IIL-Y-27

, power and hitch power pulse;

Transformers, pulse, low power MIL-T-21038

Colls and transformers, intermediate and MIL~C-15305

radiofrequency

Filters, radio interference MIL-F-15733

Filters, high pass, low pass, band MIL-F-39025

pass, b_nd ouppress_on and dual

functzoning; _.

I Coils and transformers, iz_ter_edzate and MIL-C-55189

radlofruquency _.icroelement_, indactive

Loi]s, tube deflection; ard coils, tube MIL-C-]8388

focus_n3
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1.7 ThER._iL SHOCK

1

Electromagnetic parts shall be tested in accordance with Method 107 of Standard MIL-SYD-2O2.

1.7.1 Details

The foilowing details shall apply:

a. Test condition letter _.

b. Monztoring during cycling - Voltages or currents shall be uonitored during t_erra!

shock with a device capable _f detecting and indicating discontinuities greater than i0 microsecomc> in

duration. _e inductance of all inductors m_y be monitored during thermal shock.

1.7.2 Eejection

Parts shall be rejected for the following reasons:

a. Winding discontinuities.

b. Fluctuations in inductance observed during thermal shock.

c. Evidence of physical damage such as cracks, bursting oz b,,Ig_ng of parts observed

during thermal shock.

J

1.8 BU_-IN

1.8.1 Burn-in Cycling

Electromagnetic parts shall be subjected to five burn-in cycles totaling 168 hours (one

week). Four of the cycles shall consist of 20 hours durinR which time the part shall be operated at maximum

operati._g temperature with loadin_ equal to cr greater than rated AC and DC voltages and currents and maximum

and maximum rated pulse duration when applicable, followed b.' 4 hours at room ambient te_perdture without
r

excltation. The fifth cycle shall be 6_ hours at maximum cpe;ating temperature with parts loaded as before

) and 4 hours without excitation at room ambient temperature• For transformers unly, test may be perforated

with pqrts loaded back-to-back provided the above uentioned Joading requirements are met. iq_istest may be

performed at any ambient temperature and wxth any temperature rise prowded that the maximum operating
+10o.,

temperature of the part is held _ithin -55 _ and no drafts er varying air velocities are present. At the

optic,,of the test facility, the voltage may be incredsed co at least 1.2 times the rated voltage so that the

maximu,noperatxng temperature is attained.
%

1.8.1.1 Open Type Parts Post Cvclit_ Procedure

['pencompleti9n of cy(Izng tl,ooarts shall be _ubjected to the following

r,rocedure :
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I. _oI 12 hours in a vacuum.

2. Test as specified in 10.3, 10.4, 10.5 (See Note 3, Table If) and 10.6 in an

atmosphere in which the relative humidity d,)£5n_t exceed 45 per cent.

3. %,isually inspect part to paragraph 10.i.3 in the atmosphere specified in

(2) above.

%

4. Sea] eaci_part individually in a package provided with a dessicant.

NOTE

It is recommended that tLe part remain in this

package untzl It is installed in the next higher

assembly _nd that [he next higher assembly be

._ _rebaked at 85_C for at leasZ 4 hours prior to

: encapsulatiun, to insure that parts are free from

moisture.

1.8.1.2 Other Parts Post Cycling Procedure - Upon completion of cycling, the parts shall _'

be tested ar specified In 1.9.

1.9 SEALING

1.9.1 Fine Leak Test

Hermetically sealed electromagnetic parts shall be tested in _rcordance with Metlod i12

_' of MIL-STD-202, test condition C, procedure III.
:

1.9.2 Gross Leak TestL,

Metal encased and encapsulated electromagnetic parts shall be immersed for 4 to 5 minutes
+5o

in a water bath maintained at a temperature of 85° -5 C. The temperature of the part shall not exceed 40°C

at the time of immersion. There sPall be no continuous flow of air bubbles er leakage of cc_pound from the

part body. _er removal from the bath the part shall be dried for 2 hours at 25°C and then tested as

_peclfied in 1.3, 1.4, i.5 (See Note 3, Table II, and 1.6). These tests shall be applied to the part as soon

as possible after drying and shall be completed no later than 4 hours aftez removal from the water bath.

2.1 SCREENING IDENTIFICATION SYMBOL

After successful completion of the screening requirements of this appendix, each electromagnetic

part shall be marked with a screening identification symbol.

, , | ,,, , , ,
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2,1.1 Level One Screening (iS)

Each eiectromagnetic part considered te be a level one screened part (iS)(See paragraph

1,0, a) shall be marked "IS".

2.1.2 Level Two Screening (2S)

Each electromagnetic part considered to be a level two screened part (2S)(See paragraph

1.0, b and ¢) shall be ,aarked "25".

• , ii i
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